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[|f*JM2] 

iz^^^m^mmmiz t wm^commiz £^xw&2tm&. mum 4 

[»##10] 

? h > i V e f) 7n 5 ? h v 5r S m X *) MiK Ltlttxx 7 i ;k6»<3*jjtS*i4 , If 

«5i8 9 tiettosa Lfcf-A->r v#Ag?*. 
[if^Jiii] 

^ijixf^'iv-^t^'jv-tfc^, if*iii ofcieawftHiLfcf-a.— ' f 

All. 
[1**812] 

^ux^x/wxj^y-^-T-*!,. it*iBi ofc£a^)«fflit3t-f-jt.-> (y*fj*mm. 

[Hf*Jfl3] 

i^o7^hvi;co3^y-?-*^^4p^^)aif?$n4, if*in 2tia»^iftaL3tf- 

Clf*JBi4] 

^^^Kte^rn^^h^oiaosajt^gg : i-so : 2 o^i&BT&s. h*ji 
1 3t=iBtt«ossLfc^*— f y*fj±mm, 

[|**Ifl5] 

U xxf;W y v— eo^^M (Mw)^i, 000 — 9, 999 comMlzfo 6 . If 
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4tyxXf/l/^y7-iOM w ^1 0, 0 00 — 99, 9 9 9^KH^^^,. ff^Jigj 1 ;^ 

1 4<o i ii tiBtioMs tfz-f-j.—^ >tfi±mm» 

,f U xxf/W 'J V-«M„ #1 0 0, 000 — 1, 000, 0 0 O^MMiZh^, it* 
[|f*II18] 

f - a-' f 4"t»i 5Xb ^-fiic^-O^-C SWHHfflfcK U ~?—X'fo h . If* 
[|f*II19] 

[|f*l!20] 

ft- a - 7- 1 y ? if) \-K3-f^ > 7*T fo I , If *if 1 19W ft** 1 ^fcEfttf) 
[|f*JM21] 

;\— Kn- f- j Wis* y;kb*h— ;k ;k vy-h-;i/, ^>-LH — ;K x 

-1 0 0fi*%#tf. If*ll2 1 tiBttw*HiUfcf-j«.->f y^^S*. 

i; i 1 WB^***trffefflf57 4 )V2±X-foh. H*JI 1 J!;M 1 9<7)^~ftlfr 1 JS£IEtt 
[|f*l!24] 

[|f*l!25] 
[ffi&£26] 
[|**H27] 
[|f*l!28] 

9»KS*ufc4*Sr< 1 1 lfflHo^WM*^-irO. lt*JM2 0M2 7«vi-fli*»ia 

[|f*l!29] 
[|f*l!30] 

iJ*Sr< fc 1 SBIO^nfflj£###r*/WtS;ft.T l^S , |R$£ 2 8 * fcfi 2 9 \,zWSt& 
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tiLftfiH y*fj>mm. 

[fif*If32] 
[11*1133] 
[W*If34] 

ff*if 1M19 ow?tu>> l JBtiStt^'f-a— -f vtfAH** MKt&titbw- V 3 

( i i ) «ffif-a->f y^AjfctBta^Atfiit^^OTtJftfi'f^Xe, 

( i i i ) iOJ; 3£L/tJBjR3*ufcf-jL~ -f^A^ll^Sr. ^A^W±{:n-f -f 

( i v ) a— f < >7'mtf^-iL-4 y^*(7)0. 1-7 5fi*%fc2rft itufS-f 

[ffi*If35] 

[fit*lB36] 
[1**3137] 

^^m/fi. #v*->i'&£V*mfc?yy°yto*Mmfr^j:&mfrt>M$i$ti& 

[f**lH38] 
[f**lH39] 

n— x-f y-fjjfetfi, 10—1 0 0 Mi.if 2 0—8 0->M 

ff*If 3 47^3 8«^m*»13BtE«^*t£. 
[f**If40] 

i 0 aS?$*ut^=Sr < fc i 1 »aaSflll^#£ifc^*-«. , ff*JB 3 4 JbM 3 9 <n\ vfti 

. tt*if 4 0 fcKKtfXfrS;. 
[fi*IJ!42] 

^<fcil SOT^JKnfflDSiW^r-k/WES^T wg, , if*if 4 0 *fcli4 1 ^zim^ 
[ff*H43] 

mmzti&^-x-—< yytfzizyuj isyymmt,zwft>tih . it* 
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[|f*JM44] 
[11*^45] 

rj-x ^ y^WSr 0 . 1-7 5S*%^rtf. 'J?%< t hMftmzWmZtifz^ ^— f V# 
A^S;£f#&*;*^ 

( i i i ) Z\ o hX^Mhtz^-^— f y#A*4>#0^< t i-SILBc. ^< fc t 1 
[ff5t<Il46] 

[fit*lf47] 

^A^frW^KT*^ M*If 4 5Sfcli4 6tf2»0}jffi 
[W3RII48] 

i«HI«aSilS , If *If 4 7 CIE»<7>2fS;. 
[|f*If49] 

^co^H^'fiSH^ix^ If*lf4 7 tiBKO^-ffi. 
[|**JM50] 

aS?S*ufcil«S:< 1 i> laH^SD^M^^^tf, 1**114 5BM4 9c7)^-m^lJBt; 
[|**JB51] 

[M*If52] 

jl«Sr< 4: l a»z>iHli^^#r*/l^SftT^S . if *if 5 0 ifcii 5 l tUtto 

( i i ) BfrlB^A-^^A^tr^A^llvtf^MO^tJ^^^XMi:. 
sloo . l~7 5fiM%h^l> *^t^t^HS*tti^fla«»iKtJ JVW»*£2Sfc 

[ff*Il54] 

8L MfeJ:l^^tt*U^-»ffl«^^*iE«^&ifc*«q^S^6**»J: 0 
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[|f*JM56] 

[|f*JM58] 
[ff*If59] 
[ff5t<Il60] 

Sab^f-a-^f ftfAfc^lctf^-fe/Ht*-* , ftSU 1 7^3 3^>v^^h.j&> l H^IB« 

[ficflHHff] 
[0001] 

fcix£ i o £T44HWttx9.x W-i^iifMt^U v-S-S-trf-a—f 

Jttsai^^fa-^f y^AK n a n ^^«-rs„ 

CffW] 

[00 02] 

Sift, SSPWoaWfcaffc Lfcf-jL-^ f y#A(i, arfcLfctfAtf, fcfcitfffiJBHWBit 
coflM i tfBt*fifc: ^ 4 A* ^Wrf S A * oSt^icflgtS < i k t> , #» 

[00 03] 
[00 04] 

l6<*RLitfa- ^^'A<7)<gffltff-?-CitS^$r. fcfcittGffi: Lfcf-ju— -1 > 

u#»u <m^o^R&»s(iv^-rnt>i«?§^r n iMi7)j»^^*mt(±K 

[00 0 5] 

ftifi. fckitr*BBH^lFai5, 6 7 2, 3 6 t^»IPTT\ *fcJijD*4M»fc 
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[00 06] 

wo 01/01 788C(i mmitzx OJDTk^-MS^s^y^^M. ycotfM. 

[00 07] 

& § t v ^ *n«± . msh^imcomm £ 3i § . »t ^'f£tit& 

h^iiififo*), mmz-tu$. ^^-x^t itM^y -r 

[00 08] 
[00 09] 

y*fMz&MLXl&TZitZ> . i * f: , ^h=?-x 4 y^fcL aittfr&Sran&ii 

Ti^fil«^^r«A-Fa-f V7 hrj— "ri yv\ tfzity ^^3- r 

[0010] 

JMk. ( i i ) MlE^^-^^A^^BfracO^A^L^O^tffM-rsx^i:, ( i 
i i) ZcrfXolzLX&f&Ztitc^-*.— f iojfAtf'&tt*, ^WtfiC3-f ^y;' 

m*jSJK*^W-4 i fc **tMlw5r< £ 1 1 otoa-^ * -f tMzfrfthTMk . 
( i v ) f >-^Agig£7)3— yrmtfi**. — f y^Aitoo . 1—7 5fi* 

/K Jfy'Jl-/k xuhUh-/K fciW vv/n-£-irtM?U7r-/P 

[0011] 

3ts^HB^)ffi^SS«T<i . ( i ) JJwfr < i: fc 1 »oSJi*Ittx 
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^Bfa^Atfi^^WIKCJBjaE^-iXSf:, ( i i i ) Z0>£o£.LXjmZttiZ<f- 
jl— - f y^A^C>tf<?55lKSr< k «>— SIK»5±fc. iJw3r< k l»iO±ffl<7)7 ^ ^AJgfigJF'J 

rmz o . 1-7 5fi»%-irtf^< k hfflmizmfiztLti* f >-^fis#s 

-f>\ ^x^y?. 77t'TiA, ffi«^A4^(4<ril^ffllHtTftl>o 
[00 12] 

*mi<om<omtt&± . ( i > < t «> i awoiftt^jBttx 5 * h 4 ^watis* 

U^-£^*a->fy;tfA*£iBW-*lSi:, ( i i ) WIS*- a— <f y#A«fcJ3fa 
cO^A^C^^tCffM^SXSk, ( i i i ) ^kX.«xVryjD*«ft45tti*S 

^ftoo. 1-7 5ti%fc^5 i t«ts ^ fc^tov 7 h 3-f ^ 

ii, fcfcilf, ^IkL-TV^b'b— ;K v/HH — vy~h-/K ^y'JK/K x 

. vy^HK ^y'Jb-;K xijmjmk fci^yv/i/h, 4 

tt&ZkMi b W\o-XO^*k£^5t4M>fl v V y7hn-f^^fW 
ytf&mme) 0 . 1-7 5fiM% k i k * £trinmv 7 h a— f * y? 
X*foh„ 
[0013] 

i h k . tfA^teflH-Sffi kf*fttWf'J^^«tt#tt^^-l>^ f y#A 
s6*f-jL— -f y^A^Bifeffr. ^b^K&^li^KPRSttTA 0 , ±4WS¥#f-jL — f y 

[0014] 

m. mm. tsxx/m&i&ft* «fc^^'A^-x^ y fit ^ n - 

[0015] 

[0016] 

•I) i k "Cft * o 
[0017] 

^fgBJltO^-*— -f y^AS^Il 4*5r< k t l«fflO©tiWtt^X7Xhv-4^{4fS 
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Mn- . i^iifiM^, mw- ) **iB«+fcfiT^*j«K*^ai«fcaj»s 

[00 18] 

*TOiBMrcii» t^affllli, 0. 1-7 50^3-f 

— f ;o5fAi|»i&flite*tf>l 0-9 911% (*?4L<i±l 0-5 011%) £« 
[00 19] 

[00 20] 

f-a — f >-^'A<-xiE^-l) 

xf?Ht^t, imm&tcimm<7>mmmt-&m. lmmttzimm^mmbLxh^ 

[0021] 

«j^Wt:^Pttcox7^bv-43t{±M)l«^Uv-^-irtf. ;3U^'J?-I1 Sift 

•Hit i 'J t 4 & * ->f vff-i*. J; 0 3Ui^!fc£ 51 § Si -t 

[00 22] 

=ra)MMmi, r ^sftt*.°u-7-j b^ommt. t >*fj*&mtLtii£&tz&v& 

■t^T, pH O^-fCt; i. 0 iS i 5 Sn^ftlSr WSHK i T , 4 fctttf U 

[00 23] 
[00 24] 
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5 7 h *° "J =Sr h mtf>$> MIR L fz *° U & & . 

*5, 6 7 2, 3 67f (#J^££ fc £± D*«rt££££t=fi*A#t4 £fc i:"*"* ) 
tcBHSS^TV^id^rliWIifcJ i« iSt^Slflcx x t-/KO*^(c <fc o T % t> ti h # V x 

[00 2 5] 

°C5fc?ic9*aj££|&lvC, Sitjfcfcfrrci 1 2 irflftt, il^r< £ ^ZmmHrco 

5%. KL<(i^<H10%, iMfiL<(m<H^£g^l 5% 

fc £> 2 5 
[00 26] 

*«HJ^*TS L^IOBBJIRTli, SlS^fa-^ y^A^*o^< t t> lWRo# 

if, £*7o57 h ^ <alS<9ft^<0#^*Jt#* 9 9 : 1-80: 2 0OiEH 

9 5 : 5 — 9 0 : 1 OOieH) con*?',; £#tf 5?f-K2: £^7n7? 

) ti>^itms. 

[00 27] 

V— £-£tf. LizW~>X. ^HBttitfUV— ii. 1, 0 0 0 — 9, 99 9g/mo lOli 
, 10, 00 0 — 99, 999 g/mo 1 COffiH, ifctil 00, 00 0—1, 000, 
0 0 0 g/m o 1 COttfflOWiHF* ( M w ) ft h Z. t £ . 

[00 28] 

fc^iWIHfcK U V-<7)itePii , 10-50 S*%0«eH& i:\ 5-90 fiS%OtEH& # 

tf, i— 9 9mA%cr>mmx'X^\ 

[00 29] 

tn a »Ilp a p^, CFR.Title 21. Section 172,615. ^Jjgiflifi 

lf(:M*L^Mx5xh7-, Wi.«f» fjVffi&fu-? btf^y 4 - (gpc) t% 

7>fl^'5 0, 0 0 0 — 80, 0 0 0<7)$EH£-&ifl$l 0 , 000-1)1, 0 0 0, 0 0 

) , fzttimi : 3-^3 : l^Xf Uy/7'^yxyltJtt^Xf Vy/7'^yX 
yadfJV- s GPCf%jj-fi^2, 000-^90, 0 0 0C0SEH (Wli.lfs 3, 0 

00—80, ooo comm ) , *° y i^tx^ (pva> < »?mub#a^— * 
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0-4 511%) T'fo&&Mt:~)l//7i7V>Mf-;UzitfV~?-^ & £V^tit>?)®.& 
[00 30] 

*mfr&tot&z\bifi-WffiX'fo&» *3®ft<7>&& Ll^X7X hv-offl^iiri; LT 

^atKS£n&^-ci23r^\ ^'j^vr^i-ytx^ixy-r^^y, dry 
-f y^'f-i^yii^y-f VTi^y, V7'fi/yt-^ vr^-uy-j V7°vy-3-#v~? 

V7'fl/W vy'h-yntf'j ~?-com-£it. ^^^MiOi-^X^M^co-^^'J v- 

[00 3 1 ] 

*ffl=5r^^^-«lttx^xhv-t(i s AJfcE^ift^**, CFR.Title 2 1, 
Section 172, 615. C ^mfMmm^m^MA t LTM^L^x^X 
h*?—, M'MLi-z£tzl±mifc7T-<v7^, &i.lf9T3--Jl<tfI±, yi/^^ U-^#X 
t"(l echi caspi), V >"r jl^VS'^ WA v V/l^K, <ijijn ( p e 

r i 1 1 o) , Cyyf 4 —A' (ros indinha) _ ?7t7>fa^'f 3 3]^ — 
f % f^/K -^n, /7^A>^y (gutt a hang k a n g ) , & XWZ 

-4>tfJ»tf. ft*, HR, ®f«\ *fcttl^*9-;yAT&-&j&»fc:J:-3T3&b£. 
[00 32] 

/kxxf/l, i^ny'y^'y-fen-^xxf/k gp^W^i^tn^vco^U-fen— ;U 
xxf;k j"j-iDyyo^ijtD-/i/x^f/K gp^W^TKSltt^oyv^^.^^ 

;K ny><ny^i'J h U h — /t-xx-rA^-Stf, Lif LtfxXxrt^'A tof^'iiS^ 

II ; is J:tffflfiE<0t>W^)ffii:«0Si3 ! 5r«-^* I *4 . 04 Lux^x b 7-"Ji||li4f; 
, ffl* coffin feJ;tXffiffl-rsx7Xh^-(7)^>f y°lzmtxmhhT'fc?> o , 

[00 33] 

jmmt&Ms. xxvy&i.vtv-. Mitnv^-yM^ mt-y^m. 9)V9, mtt 

[00 34] 
[00 3 5] 
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[00 36] 

Wfc**fl:Lfcfp*hs*fett»jB, mm***'*?-. *sxttv>m 

[00 37] 

^-Xc7)0~l 8M%. L<i±0~l 2fiM%<?>£*rfflj£ftCSn;l&. rftfflfltlffi 
X'T/MSJtfiSRx.X'r/K T-fe^Wt-tyfcit/^'U-feU K, WO 0 0/2 5 5 9 

[00 38] 

fflSitfcjas*^**** 7(7)7 -y 7z.zmm lt t ± ^. 

[00 39] 

^;Hbt Fodfi^h/P-xy (BHT) , 7'f;PtKn^y7-V-;l/ (BHA) s 
[0040] 

fc"CSE*)4. U&»U ilE^A^-X^oa^Offiffl (£*%) U : 5—1 0 011% 
COX^Xbv— fb^ s 5— 5 5M%^x5>Xh-?-5TiI£iL 0 — 5 0S*%^3t«M 

[004 1] 
[0042] 

. mmL futm, mmL m&M. wmm. n&m. mmm. axw^ttzi-^- 
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[0043] 

— ( >*}J±<m5-^fo9 5S4%, i Djfca»£W*;2 0~-#j8 0H% (fcfcifcf. 3 
0-7 0lt%i«J3 0-6 0tl%) 
[0044] 

X. -r^XrU>\ M/An-X, D^^h-X. Kttl, -7)V9Y~ 

i/Zn-x, #5?r-x s 3-y i/n y7Bg«^t#ill4 fctta^mtv* 

[0045] 
[0046] 

U^flBfcKttmssftfcL-CH:, Xy-^n-x. 7X/Vkf-A, T-t?x;P7 r AJB, 7'Jf 

-A ( a 1 i tame) , t7^yyfcJ;W<0l, t^^^Sylfcit/WS^ y*'U 
: Jh Fo^/wy, J^i^V^ ^E^t-Uy, Xf 'J^^F ( s t e r i o s 
i de ) ^*a*fe(±«^***43&*, £*i6fcR}&5;H$rV*. W*k#ffc9*tl^DJ: 

•y?-xin®£. twffei. 4ts&K« aawta-- T4>y. 3n/K-y 3 y, #&*n 

[0047] 

ot. Alt«fltf)i!lffll"Wi» ftO . 00 l-ft8ii% (UlLL<\±mo. 02- 

%y°^Mk#mme)mm^MUtmLxm<%:z>« ^m^^xnax.Ltzi-^-^ > 

h, 

[0048] 

* U =f« ( N u t r a F 1 o r a ) . — tfsJ-'J rfiff ; ^T-^AJa 

*yMSft (fcfcitf. Sun Fiber (S&ftffi) ) s 4ftU*fflftf^b'J> ( 

>fcfc;g.JJ» F i b e r s o 1 OlifSS) ) #25*. U&»U fEW>ffi#ny-aSCTIfcffi 
[0049] 

ti.S^HvSttSfiO^^ T<T>mh LX. H. P. Fiedler. Lexikon der 
Hilfstoffe fur Pharmac i e, Kosmet ik und A 
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ngrenzende Gebiete, 6 3 — 6 41(198 1) , 3d i. f f #H<9f& "I 

zixfzizmumnv xhwm&i$ix& » r~*y, aj-*>. pus. 

'Jtn-;l/xxf^< i^aJxjx^/Hbtv^^o^y^'y-fen— ;kxx-r;k (E4 7 6 

PHORJ: LTBg^§iXTV^I.Mn a n) , Xfl/y^y K t 7°n bVy^ ^ Ycr>7u >y 
?Zltfy-?~ (fzttli. iSnUPLURONICJiililPOLOXAMERiiUM 

IxxfM*^ 

[00 50] 

#tSSL^-5n§-Mx. x^T'JyS^'J^yxif-^y (8) fei^fT 

uyigrKU^yx^y (4 0) ^f'^x^r'jy^y^-df^x^ixy, i„^tw 

EEN, fz t iii'TWE E N 20 (ty^^'J/H) . TWEEN 80 {^lJ^VA 
>W) , TWEEN 4 0 (^y^;l^$y|g) s TWEEN 6 0 (tyXfT'lVl 
) , 4fciiTWEEN 6 5 (MJXfT'JVK) t LXm&ZtVZ^&mWm&V** 
sot-?- u y y ;p b* y yxxr/i , AfflMe&tfWE y a «fc V yy u -fe U H <w*. J £ X If "J T 
■fef-A'iSBiSx.x-r/K AfflllWK^yfcil^Vyu-feU K®^xylxxf/K Xf 
Tn-f;i/7f;Htb 1>7A, 5^U;WeiH-M;^A, # U^^xf-u Wblc#fl;fc 

x^i. ymmnv n-^x-f-/]/? •* § . ^r^t^fyii. ft£*a fctiv * < 

[00 5 1 ] 

^^t^T^hmaxt/^coimmm^^ibfz. ^ffl&£xf^mz-£&X'i>£^\ ja* 
s ^-i^y^\ y^A, ^^h-;K it^. %7*)vwm, ^f-sv#fk y 

tii/^—. ;\:yA$, T-tVK, ^Mt'y7;K 4^-3", df-ff-rf, hnt°^;l/ 

7^— y. -fyyy^\ y^y, ^A-svh, yy-yy— y. x^tsvk 
x-#y. fcivsyK 'jyrf. -^y, ^ s -ff-n\ yyy\ ^-ff-y. ^yyy*' 

it. iiaoiocy ^-i^h, wsyh, yyh— ;k x— # y , f a^y'i, 

ty ^t»h, iUtx^yy') 

[00 52] 

ftJfLT3mm*#! (fcfcilf, 2mm*l) , £ 9#4 L<J4 1 mm*»T**. ^ 
#£ffi\ S^-fX*\ 4jitm~ 1mm (fcfcifcT, U3//m-2mm) OJKIBT**. 

[00 53] 
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^o. oiHfi3oti% (mkijo. o i~m 5mm.%) zmm-t&zttfTZ 
h« #?s l<{±. 3rm\/m*?)&mi& , •&thHjs»<o 0.2-3 s*%<z>«wc& .§> . 

[00 54] 

Tytyl, rm?BL 77;HJ; ^fi-Hi. 4£{2?^ygL H^BBL U y=fK 

[00 5 5] 

-ust^Tii:. ^-^.-^y^A^Dwia^a. mat Lx&tzteM^mzm®&m 
wz-kts, z d Ltzismmcomt lxi±. mmtox v-hK tztniwo 00/2 
5598 (^m-thztizx Ki^^m^mmm^mxtihztt-th ) izzmzti 
mm. imy-Tv*>h. mm. pumrnm, mmm. axi^mm^m^bco 

7^BL tfcti^ix^^S. Jfdi^xyli, S5SL U^^iL a®, ?L 

stasias. 4fc(i+hu^A. #u^a. ry^-w, v^y^Ai^a^^ 

[00 56] 

fo-oX i> 

[0057] 

2(c^6HHt:J:-6t. fi-^y^ASitt, f y#A4*W±fcMfljL£ift0 . l~ 

[00 58] 

mth zbxhh . **.->f y^fAW«iin-f 4 y^*4iSlS««, 

fztnmmm. tt&m* m&Mmz&tsc\btfX'%&. *mnzt3^xn. 
-r<>?u. mmsm. mmbLxtt\t%iki$m&£vvttz&tfv^-Mmmit 
zistsmcvmmn t tzmmik-sm^ts z. t & h . 

[00 59] 
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[00 60] 

ftttr^S-fri. ^=3rJPP (swe 1 1 i ng) fcj*?-* 7)V*M 
0*\ 3t«l 0— 8 0HJR«-r4. r|KH(swe Ming) j fcV^dflJStt, fflteBt 

6 011%) 
[00 6 1 ] 

y^M.^t^tizM^^W^V^—^—^a—^^y^xh^^ - ? Lfcn— r 4 >- 

^"OJ¥$ii, jffif 2 0— 1 0 0// ImiOK'M, il^s 7-f/W3- 7^ y?l±. f-jL 
r * >- tut: , #A Ltdtimtfti . Jft»#^Tt£ 4 

[00 62] 

C) „ hKn^yXf/Wn-^ (HEC) „ bKn^yrnt/Hr^n-^ (HPC 
) , *3 it/b Ka=3f is~ru\?)\/X^-)V*.)VU— X (HPMC) -fe/H=? — XX— f)V 

ftS7 ^M3-f^ ^jtfyv— <?5#5&75Sfi. 7 4 ;PAffM#ttof{!iC fa-iV 

£LTti. ^f/kT^ 'J/Hx^f v- „ xf;R;kn-X (EC) , tiiUlg 

v— 4**4. if^SWJ-7-J:LTit |ffl|7^;m:^n-X (CAP) s pffi^ 
^;H^'Jt'x;l/ (PVAP) , yi77?, -X^D^BgrJjtfi/V— „ ilfij^'jf 

ig-fe/t-o-x (CAT) , HPMC^S, *M:J:5^7>f;l/A3-f^/lt ± 
[00 63] 

«0>IH£A9&»» -etL^J;-pT^y^-/^yv-ffiS^fflSr§^v^*bK. *fJ7 
-SiOStt, J: yffl(fW<^£, y ^ i^zi-^r ^ yy^zmm^fiUib^cn 

s 7nfl/y/'jn-;k ^'Jxfl/^y rj— )V (fzb Uf%<r)2 0 0 

-6 0 0 0fl) 7^^ixxf/^i;"i?)tixxf/K -fe^i- 
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[00 64] 
[00 6 5] 

y^Sl(7)7 ^/w^r?-^ ^as^t, ifflH*fc*4aB(t<^3»fiWafc« 

[00 66] 
[00 67] 

ha 1 lac), 77b'73'A, f^h'J^ -tr7f->\ >\ ftfttt#A, 

!)v-, fc±tf-e*i£>tf>ffi»tf>«^i-, fcit/^l *;W-^^a, v-f?a$"J 
[00 68] 

4 y^* JH£-f4£i: fciDHfJS *t4. £>4^J±. f-a — f y^'A^ll^iO^i: LX 

WW 'J v- fcSM LT ^4 *tf » 'J v-^ScJlttfclHK^ jft#tf> 

f-jL->f y^<-x4 1 tffitt-4^jStt^ , Jv-^^4^{iJn*^jSI*{eit 

■Vtfmf&Ztii s X'%&, 
[00 69] 

[00 70] 

vstt&i&jh mn&ttt. 77?^, *u*-/k laftwm. isiut^itt 
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[0071] 

flfcoSUMrcte . i 5 * — - f y . SttHMKfftctJ v *T — Jftfc: v 7 

ha— -r-f yyb^hti&ffimcr)^— <f 4 y7*Wk$h» Z o L^V7hn-f-( y 

*»tfiftfl:-&* , & «t i^f>7" y au7k^s?t)*5 =t v/& f^m^tfyyyiu^m^cri 
m&mfr t>%&zt i&ffivh & . 

[00 72] 
[00 73] 

->f y^AS^3SIifflv^il#t4; fctJ:^"C-5-i.iaiut^^f-a->f y#A*m 

^s^irs. snt^A— f yyffj^m^mm-t^tz^mMifmit. &%<ti>2nzft 

Tiiv^ £ 3 LfcfiGsfefrffifci, *^Bfl^ffiomi^x-7Tt{±ilLTv^#\ Uf 

mimm^mx-m^m^zt^xL. m^x^^&xttzn^^&x^m&x. -r 
ytf^j^mtn^tih t xm^mz mftf-z . 

[00 74] 

ij;mf 7 ; 5 Ltf^^fi— f y^'A^^iE-^j&^KDttJ-f , ^S&<3. 
?/l-£rJ— -f-f y^Ji^f-jL — f y^A^S<7)0. 1~7 5fiS%fc&£$Tii&SI'3\ ^ 

- K3-f * y/Moxf «yrtaW4 . -i — t" * y^'mt LT±tetf¥0^iattL3t 

^- f - 4 y?\ ifcJi^- KilMn-x 4 y^co^ix^ixiW^th Z t tfX'% 

[00 7 5] 

«fl«A-f!3-f^ y^(4am. ffi^L^R^o^^(47kTtM^^H®S«^T 
o^x4i[ilfit5 3-f^ y?irhfl'*~Cftbti&. a-- f-* y^>h;K4. JH, xf> 

[00 76] 

ix^'tL^JilT^4 a Kfr*»h.4 : f-a.— < y^A^DWSrHIlK^I. 3— T"4 y^ W1-+ 
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*>m±izftm- h iifjoBtPaT ( mmm 10-D90 fp^mm (t^d»3o^6o 

^t#A-£ix s U^ji£fcJ;t^?4 U**£r}fo4T\ 10 — lOOUKfcfci. 

ii\ 2o-8o@)Rtti, t ^-rtnzLxi>. o. i-7 5ii%«3-f 

[00 77] 

3— f -f >-^®sfK*ia». ^ifojg^^-^tf^s o-*^7 5**%<7>iefflfcki«r 

. 0 — 6 0fi*%OffiH<7)ilg<7\ ifynvT. &tz\±%>mT)\y3-iV^t$±MC0 

?"0^mKti, }ffit#t>2 0 0 O~ #51 0 O-CcDiSH (fcfcifcf. #t)3 0°C-Hft8 OTWie 
B) ^fci;^if^4 0'C-^7 0 o C«iEH (fcfciHf, K)5 5°C) "Cft*. 
[00 78] 

n*m*o?fMT\ ^k i.w #A(fbMr±fc«FfW4 i fc t J: o raMs^ii^tfiC^f 

[00 79] 

mm'&coa-Tj y^iznm^^Mz^ nt L<nmtsLtix-7-4 y^mtmm 
^■hmzmMit'Kd . fcfzL, mm^-r-jyymwin&jmmte. {m-i-zm*^ 
-r-^ y^m-^mzx-oxmthiiK mmMmLt:**.— -f ytf-^MHc, mco? 

[0080] 

s„ 

[0081] 

y^«f afciif-a— f ytfA+CW^^te^jasfl-fcKJM-* - fca»6KrjM-*fctf>fc: 

Sf- a— -f y#A 4>'C4f 4^3Mi?tfoK U tfonttf m^WSriEJl-rS - k #>'*C# £ . L 

■fe/Wt<OJBIIITatffl-^i i k t i 0 § 6 fc4MW*l»±4fcliflajW-4 i t tfiT^ Sit. 
[0082] 
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#ffflHfcfcivc. Gm&tr-r-ttUttMb LT(±, fliffiffMl, 7«y^x, -fef^f-y, 7*7 1* 
r^A, fyry, -tr/n=r— -t;pn-xis##;. yi77?, ifitt"~/k (pva) 
, *f'Jxft/y(PE) , tH£4>* Hf^fy. By^nf^fiJx >-'J^, P#*l3a 

Uv&r-fe/HBMfcUCtt. **flU''-fX «jjg£, 33t7, bWLK ^-ASL 
^it/'bV^^H'OliliMW, *y-fU9-5d» *)V1r*>rt7>5. 

A°57-f>-5^ i [/rff ij xf I/ y 7 ••/ ^ X^c i:'W7 7 ? S „ mzAmitl"? * 

ma ± t/# )v~f7)<.h~j 

[0083] 

[0084] 
[0085] 

T<>?\5.. —WttZ r *'i^J (tL<« ryi"(i?y?' (glazing 
) j ) ifcli ry-yy/(Seal ing) j tmiii&WfcZ'ktsZcoitlcv^—T 4 

Kt/l/O-a (CAP) £#tf-fe7ku— v-i^v^, Si7^;H^'Jb'^;l/ (PV 

ap) , fci^hf^^ h u >%t'cowi£^cD-mzmRm^cDWWfrt>i'mLfz 

[0086] 

SSCOXx -y TSr-^^t «fc V i -3 Lfc^rSfeOWtf^lfflSfl* 5 , 4 7 8, 593 ^tzM 

, mmtLxttz&m&t L-zmG&&&* mwrn-fr. v y?xm\ m. s^u*-^ 

[0087] 
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<i;i-g|5tcM*tT. fj.-^y^*(?)0. 1-7 5M.m.% (%f& t<(il~l 0 
[0088] 

*#ffiH£fctvt. ilEOiat, rM/t^An-T-^ >-^{±, *^<7)^-^— <f >-^A* 4> 

fcn— • >-^'<0JP§i±, IS2 0-1 0 0/imtM» 7 ^;l^A3— t< >7ffl&M& 
. a»£lT«0iS***O : 4?y v-^/t^AffMS'L £¥L £itft:b?;V (jf 

IS) . 
[0089] 

s^i^-f/l'An— r-f ^iSHfcfKffl-rftifc^-CSi. i 5 L*:Sgfc LT{i, _tJE 

/^h/K fcfcitr^u^u-- (Peiiigrini) tm$tiz>m& (ztuzm^ 
\±wm^zmm.mK ?yv-v vma iw^ycomm^M&t&m^t^x'm^t 

[00 90] 
[0091] 

^^a»i, ml stuw^^K mm&L mm. m&M. mmt Lxttzimm&t 
jwfcKu ^-opi«f*o^«*^^t^^*^^-&^^3afKt^^< 1 1 ira 

[00 92] 
[00 93] 

nt>ti%>« v? b =1-7- j y?'7°n-txiz&^x . ±m<vmmm>k<7)^~firfy<v-#mt 

&m*®Mt&c\b %>3fZ-htih. V7ba-f ^y/ii-ICK, P?l (Swe 1 1 
ing) (£ffi?i?fci:^l 0-8 0%. BfrtliiS <*r*. ifi«»a[fc:ttffl^4«i« 

[00 94] 
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[00 9 5] 

mmm 1 ] 

[00 96] 

saiflWfcai^-iurt, i o o°co7jQ§+-e3 oiHSMMfc/itJKs 

[00 97] 

fe^^Hi.. awi? r zj (Dffix-fo*). znmmti—i 1 o r pm tenure 

f*OZly/V7'l/-M-^ (Krupp.Werner & Pfleid 
ererGmbH. h'-f "V ) >t»fc:A*Ufc . iOgSBTfcts 2^^§l2r 5 0 r p mt;p 

[00 98] 
[HI ] 
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m 1 - ffilfe^Lfc^tt**AK~-X7K' > lV--BDP1^*-rS^zL~--<>^A 



sij^<ss) mm a*) Mcc) 



BDPl 


40.46 


0 


60 




13.26 


0 


60 




0.20 


2 


58 




5.77 


2 


58 


J)v\L I — ivKmW.) 


13.46 


2 


58 




13.46 


. 4 


55 




1.54 


6 


56 


*>h-JK«S> 


0.31 


6 


56 




0.37 


7 


58 




0.19 


7 


58 




0.19 


7 


58 


7X/\"Af-A 


0.19 


8 


58 


7*A*7tA 


0.1 


8 


58 




10.8 


10 


58 




100.0 


12 


58 



[SIMM 2] 

[00 99] 

ZcomUmiTi±, BDPl cD363|EttSg& B D P 2 fcnflffifcJIfr&lrlWLfciWW 

[0 100] 
[ft2] 
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BDP2 


40.46 


0 


63 




13.26 


0 


63 




0.20 


2 


63 




5.77 


2 


63 


//ire. r iPlUti^KJ 


1 -2 A£ 

1 j.'tO 


Z 


63 




13.46 


4 


63 




1.54 


6 


63 


/>h-*(isa) 


0.31 


6 


63 




0.37 


7 


61 




0.19 


7 


61 




0.19 


7 


61 




0.19 


8 


59 




0.1 


8 


59 




10.8 


10 


61 


a" If 


100.0 


12 


58 



[SIMM 3] 
[0101] 

- h £ usiffl i T-ffiffl LfcBDPitPftfiis aHMMWfei? 'Jxx tvw? u -e-tsse t 

[0102] 
[H3] 
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*3. ^m^-U^—^ 1 ) — BDP1 ^IftSfa (>JfJ*V>Mm 





40 46 


o 






13.26 


o 






0.20 


2 


43 




5.77 


2 


43 




13.46 


2 


43 




13.46 


3 


48 




1.54 


4 






0.31 


4 


51 




0.37 


5 


51 




0.19 


5 


51 




0.19 


5 


51 


7Xn>f~A 


0.19 


6 


51 




0.1 


6 


51 




10.8 


8 


53 




100.0 


10 


53 



[0103] 

[»fiM4 ] 
[0 104] 

[0105] 
[3S4] 
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■sracflo 




Jb*AA*-XiK° l J'7-BDP2 


40 46 




Zj 




13 26 


V 


ZD 




0,20 




JO 




5 77 


2 


JO 




13.46 


2 


HO 


7JH:"h— JK$ft3k) 


13.46 








1.54 


4 






0.31 


4 


50 




0.37 


5 


50 




0.19 


5 


50 




0.19 


5 


50 


7X/\°JI»f-/» 


0.19 


6 


50 




0.1 


6 


50 




10.8 


8 


54 


1=1 n 1 


100.0 


10 


54 



[0106] 

»tt4-° U7-bdpi tiov ->Tf# ^jfLst iicot. mm±.nmx'h o & . 

[0107] 

-BDPifeii^BDP 2 ^ f iif iiffifflt^ i 3 C^SLt „ fflj£*s.fctf«£*fr£ia 

[0 108] 
[*5] 
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*5. m^m^m^ii A^-X/K'J^— BDP1 nMBDPl^t^ 



(ID 





20.23 


0 


25 




20.23 


0 


25 




13.26 


0 


25 




0.20 


2 


35 




5.77 


2 


35 




13.46 


2 


• 35 




13.46 


3 


48 


<\ A — 5>h 


1.54 


4 






0.31 


4 


50 




0.37 


5 


53 




0.19 


5 


53 




0.19 


5 


53 




0.19 


6 


53 




0.1 


6 


53 




10.8 


8 


53 


1=5 n 1 


100.0 


10 


52 



[0 10 9] 

sfiswra&nsstts =t x/mih- ?.-a v # A«tcoiasii , ^-bdpi^b 

d p 2 cov Lfc*&te# t,tvfct><nb mW±.W\MTfo -5 fc . 

[SIMM 6] 

[0110] 

[0111] 
[|S6] 
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AAV— X±°U7-~BDP1 


1 9 4f» 


V 








A 

V 






5.0U 


0 


35 


If »t*-Jk LW 


6,20 


0 


35 




4.35 


1 


35 


__ _ «. * ** ,i ■ ,it * 


3.75 


2 


48 




5.10 


2 


48 




13.26 


2 


48 




0.20 


3 


52 




5.77 


3 


52 


V*t>-JK»3K) 


13.42 


3 


52 




13.42 


4 


53 




1.54 


5 


54 


;l>h-*<tt») 


0.31 


5 


54 




0.37 


6 


54 




0.19 


6 


54 




0.19 


6 


54 


7X/\>f-A 


0.19 


7 


54 




0.10 


7 


54 




10.78 


8 


54 


n nT 


100.0 


10 


54 



[0112] 

[HJSM7] 
[01 13] 

ix^~/r?M-^*&^ffl^^. LtMtt^yv-Jlrtf^'i-Svi 
<r«mT'ffifflL^ixx-/r^rS(i, ^*ti^0i 3 o» "3 J£«W#*tf># 

[0 1 14] 
[|S7] 
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BDP 1 


30.46 


0 


28 




13,26 


0 


28 




5.0 


1 


38 




5,0 


1 


38 




13.46 


1 


38 




0.20 


3 


41 




5.77 


3 


41 


7JH:*h-jK*»3k) 


13.46 


3 


41 




1.54 


5 


43 


/Vh-JKSSiS) 


0.31 


5 


43 




0.37 


6 


46 




0.19 


6 


46 




0.19 


6 


46 




0.19 


7 


46 


7-trA^77A 


0.1 


7 


46 




10.8 


8 


46 




100.0 


to 


46 



mmms ] 

[01 15] 
[0 116] 

£ 3 LXn^flti^A— 4 y*fA.i£>£M% . Driam Metal lprodukt 
GmbH, H>f7ti-)tffi^tl!tDR I A 1 2 0 0 3— r -f >^T YMzWt* D 
RIA 1 2 00^Eii:. 5 0 k gOf f y^A^tfl^s'.yf J a-f ^ 

JS 1 — 1 5 r p m iZMimffiTfo h . 
[0 1 17] 
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n-T- 4 >y^m±VXY<r>k o lzm?tL& . fcfc tlf 7— l lr P mOBST'HIK-r-g. 3 

IBltii 0—30 oiKofflffrJbi. TW-fWaR^T s tb;Wt2 0 0—50 o#faltc» 

[0 1 18] 



1 . vaivP-^ 


->a«?§^. 70% 


94.45% 


if^>. ^JU— Afill 20— 1 60 


0.87% 




4.68% 


[01 19] 
[«8-2] 




2. v;nf 1 — jusg?^ 




VJUtfl Jl>j&f*/neosorb 70/02 


97.86% 




0.55% 




1.59% 



[0120] 

li, 1 k g S£ K> s JBiS?R?BE4 0 0 . 

[0121] 
[S8-3] 



3. — ;i^=i— ^YV^iiiS 





64.0% 


-tf^^>. ^"JU— A11 20- 1 60 


1.5% 




0.8% 




33.7% 



[0122] 

-7WKB*aB»8 5 0 gfc i 1 5 g £ Wt£ . 
[0 12 3] 

tut h <r 1 3&*-e# . a fc«H#«jiaimini 6 i k £ . 

[0 124] 
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mmomiz < swe 1 1 i n g > izmLfzigrS. wm, mmcoxo^mm^-vzn.z^ 9 

y?*, ¥L-ftSls 5o:9>y$\ T^b'r^Afe ±^*3&»A>^r4. Sfgfffcfctiiiffi. V-y? 

[SIMM 9] 
[0 12 5] 

DRIA 1 200gIK'«, 5 0kg^V 5 >" bJS,fH-.3.— -4 y b 

[0126] 
[IS9] 



tSANo. 

g $Jf # rpm 



1-2 500 

3-12 900 

13 600+222* 

14-15 700 

16-21 1000 

22-34 1000 

3S-38 600 

39 500 

40 9-/5Xt9^ 50 g 
*60Og->3ffi!l®jS + 222g^^— =>Kfi 

[0127] 

. f-A— ' fy^SSo^i 0. 8fiM%£4if&-f-^h3-f * yym^-th. 

immm 1 0 ] 

[0 128] 

DRIA 12 0 0^B*T'c?X 5 0k g^yt— S >" bMM&A—J y^^W^V/i 

£ CD HJffiMTii , 5 0kg£OfW^ Sr , HJfcffl 8 T'^^ V ^ b* 1 — /t- a 

[0129] 
«10 3 



45 300 11 

45 400 11 

60 400 11 

0 380 11 

0 380 11 

30 410 11 

260 280 11 

1500 290 11 

300 300 8 
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g W rpm 

1-2 400 0 250 11 

3-5 700 15 300 11 

6 700+200* 60 300 11 

7-16 700 45 300 11 

17-24 1000 45 350 11 

25-26 700 240 240 11 

27 'JvSXl&Sfe 50 g 360 360 8 



[HiftMl l ] 
[0130] 

SgSfeM 1 Bi^2ta^M4t'j7-BD P 1 £ itXB D P 2#>£>&S^— - f v# 
Acf^WSr-eix^'ix^fciV^ 0% (w/vo 1 ) ^J:y^M45tIf)KL7t 0 ^'J? 

[0131] 
[IS1 1-1] 



'PI 
JH 






0 


35,529 


35,529 


0.5 


30,010 


28,841 


1 


27,828 


28,122 ~" 


1.5 


24,390 


23,362 


2 


21 f 020 


23,465 


2.5 


16,696 


18,648 


3 


16,179 


18,202 


3.5 


15,259 


17,940 



[0132] 
[Sll-2] 
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Si 1. 2$MPte7K'J-7— BDP2frz>tj:&T=L— <OJil*$*ibtf<D 
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COATED DEGRADABLE CHEWING GUM WITH IMPROVED SHELF 
LIFE AND PROCESSES FOR PREPARING SAME 

FIELD OF THE INVENTION 

5 

The present invention relates generally to the field of chewing gum manufacturing 
tuid in particular to chewing, gums that are more environmentally degradable than 
currently available chewing gum products. Specifically, coated chewing gnrn 
products are provided having chewing guns centres comprising degradable 
10 elasiorrueric or resinous polymers, the presence of which rentiers chewed gum that is 
dropped more prone fo degradation in the environment or easier to remove from 
surfaces. 

1 5 TECHNICAL BACKGROUND AND PRIOR ART 

Tt is generally recognised that chewing gum that is dropped in indoor or outdoor 
environments gives rise to considerable nuisance*? and in conveniences due to fact 
thai the dropped gum slides SSrmly to e.g. street and pavement surfaces and to shoes 
20 and clothes of people being present or moving in the environments. Adding 

substantially to such nuisances and in conveniences is the fact that currently available 
chewing gum products are based on the use of elastomer ic and resinous polymers of 
natural or synthetic origin that ore substantially non-degradable m tlie enviroimnent. 

25 City authorities and others being responsible for cleanliness of indoor and outdoor 
environments therefore have to exercise considerable efforts to remove dropped 
chewing gum, such efforts, however, being both cosvly and wit from satisfactory 
results. 

30 There have been attempts to reduce the nuisances associated with the widespread use 
of chewing gam e.g. by improving cleaning methods to make them more effective 
with regard to removal of dropped chewing gum remnants or by incorporating anti- 
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sticking agents into chewing glim formulations. However, none of these precautions 
have contributed significantly to solving the pollution problem. 



Recently, it has been disclosed, e.g. in. US 5,672,367 that chewing gum may be made 
5 from certain synthetic polymers having in their polymer chains chemically unstable 
bonds that can be broken under the influence of light or hydrolyticalJy into water- 
soltibic and non-toxic components. It is mentioned in this patent that chewing gun? 
made from such polymers that are referred to as biodegradable are degradable in the 
environment. 

0 

WO 01/01788 discloses ingestible and degradable chewing gum based on a gum base 
of enigmatically hydrolysed proteins, in particular zeim 



The fact that a chewing gtnn base component is physically, chemically or 
1 5 biologically degradable. however, gives rise to product stability problems, as- Che 

degradation which it is intended should progress after chewing of the gum may occur 
at a significant level during storage of such degradable chewing gum products, in 
other words, the shelf life of chewing gam comprisbig } as a gum base component, a 
degradable polymer, may be unacccptably shortened e g. due to moisture conditions 
20 or light. An additional significant problem associated with such degradable chewing 
gums is that otherwise desirable chewing gum additives such as acids, flavour and 
active ingredient components incorporated into a degradable chewing gum 
formulation may, during storage of the finished products, have a deteriorating effect 
on the masticatory quality and other desired properties of the cbewing gum due to 
25 incipient, pre~inamre degradation inadvertently caused by such additives. 



It has been now been found that the sbove pre-chewkg deteriorating effects on 
chewing gum comprising degradable polymers can be subs Ian ti ally reduced by 
providing the chewing gum centres with a protective outer coating. Moreover, and 
3€ unexpectedly, k was found rJiatj. in spite of the more delicate nature of die degradable 
polymery it was possible tc subject the degradable chewing gum to conventional 
coaling processes, implying that the chew tog gun* centres are contacted with 
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moisture, esseniiaHy without detectable Inadvertent degradation of the degradable 
gum base polymers. 



5 SUMMARY OF THE INVENTION 

Accordingly, the present invention pertains its a first aspect to a coated chewing gtim 
element comprising about 25 to about 99.9% by weight of a chewing gum centre 
comprising at least one envirorimeritaily degradable elastomeric or resinous pofymer 

1 0 and about 0. 1 to about 75% by weight of an outer coating, Fn one preferred 
embodiment, the outer coating causes, prior to chewing of the chewing gum, a 
reduction of the rate of degradation of the at Jeast one environmentally degradable 
elastomede polymer as compssred to a shewing gum of the same composition that is 
not coated. In. accordance with the invention ifee outer coating can be a hard coating, 

1 5 a soft coating or a film coating of any type that is known in the art, or a combination 
of such coatings. 

In a further aspect there, k provided a h&rd coating process for preparing a chewing 
gum element a& defined above, comprising die steps of (i) preparing a chewing gam 

20 mass comprising at least one envkonmerstally degradable elastomeric or resinous 
polymer. (ii> forming said chewing gum mass in to a desired gurn centre form, (iii) 
subjecting the thus formed chewing guru centres, to at least one coating cyete 
comprising applying onto die gum centres an aqueous solution of a coating agent, 
and (iii) repealing said cycle until the coating layer constitutes 0. 1 to 75% by weight 

25 of the chewing gum element, Cn one presently preferred embodiment, the coating 
agent applied in the hard coating process is a sugarless coating agent, e.g a polyoi 
inehidmg as examples sorbitol, malhtoi, manniioh xylitol. erythrhol, lartitol and 
isomaf t or e.g. a mono- di-saccharide including as example trehalose.. 

30 In a still further aspeel the invention relates io a process for coating a chewing gum 
element as defined above, comprising the steps of {») preparing a. chewing gum mass 
comprising at least one environmentally degradable elastonieric or resinous polymer, 
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(ii) fomung said chewing gum mass into & desired chewing gum centre form, such as 
a stick, (iii) applying onto at least a part of the thus formed chewing gum centres an 
edible film comprising at least one edible filmdfonnmg agent and optionally, a wax 
to thereby obtain an at kast partially coated chewing gum element comprising from 
5 0.1 to 75% by weight of the coating layer. In useful embodiments Hie film-forming 
agent is a cellulose derivative, a modified starch, a dextrin, gelatine, zein P shellcc, 
gum arabic, a vegetable gum or a combination thereof. 

in yet another aspect the invention provides a soft coaring process for obtaining a 
10 coated chewing gum element as defined herein, comprising the steps of (i) preparing 
a chewing gum mass comprising at iea&t one environmentally degradable elastomerie 
or resinous polymer, {ii> forming said chewing gum mass into a desired chewing 
gum centre form, (hi) subjecting the thus obtained chewing gum centres to a soft 
coating process e.g. comprising alternately applying to the centres 3 oou- 
15 crystallisable hydrogenated or carbohydrate syrup, e.g, composing a stsrch 

hydro lysate or hydrogenated starch hydrolysate and a carbohydrate or hydrogens ated 
carbohydrate powder until the soft coating layer constitutes 0. 1 to 75% by weight of 
the chewing gum element. Or alternatively a sngarfrce soft coatmg e>g. comprising 
alternately applying So the centres a syrup of a polyol or a mono- di-s&ccharide ? 
20 including as examples sorbitol, maltitol, inumitDil, xyiitol, erythritoS, lactitol and 
isomalt or a mono- di-saceharide including as example trehalose, add a sugarfree 
polyol or mono- di-saccharide powder, e.g. sorbitol, m&liitoL roanflitol, xylitol, 
erythritol, lactiiol and isomalt or e.g, trehalose powder until the soft coating layer 
constitutes 0.1 to 75% by weight of the chewing gum element. 

25 

According to the provisions of the invention, a biodegradable chewing gum may be 
obtained having advantageous bio-degradatoe properties both prior and subsequent to 
m-use-chewing of the gum. Some of the desired and ob&riitfd properties are more 
specifically, that die biodc sedation is relatively in-active prior to use of the chewing 
30 gum, Le- during distribution and that the biodegradation is primarily initiated when 
(and after) the chewing gum is used by the consumer. 
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When .keeping acids, flavors and active ingredients in the coat, i,e. components 
accelerating the biodegradation of ihe polymer of she gum base, these components 
may primarily activate the biodegradation, wheal a user by chewing has mixed the 
substances into the biodegradable gum base. 



Moreover, according to an embodiment of the invention, the coating itself is applied 
as a barrier to biodegradation activated by environmental influenced biodHgradation. 
The applied barrier may e.g. protect the bio-degradabie poly mers of the gum against 
humidity or Sight, both physical parameters accelerating the degradation of the 
10 polymer. When the chewing gum has been chewing, the harrier is gone and 
ineffective, thereby fedlitaling the desired degradation. 



5 
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DETAILED DISCLOSURE OF THE INVENTION 

It is a major objective of the present invention to provide storage stable chewing 
5 products thai following chewing are more readily degraded in the environment if 
improperly dropped or discarded here by the user and/or which, relative to chewing 
gum comprising conventional non-degradahfo poiyinerft, can be removed more 
readily mechanically and/or by the use of cleaning agents and which, prior to being 
subjected to chewing, have a satisfactory shelf life. 

10 

The chewing gum products of the invention are coated chewing gum elements 
comprising a chew ing gum centre comprising at least one environmentally 
degradable elastomeric or resinous polymer arid an outer coating. In a preferred 
embodiment, the chewing gum element is such an element wheie the presence of the 

1 5 outer coating, prior to chewing of the chewing gum, causes a red net ion of the rate of 
degradation of the at least One environmentatfy degradable elastomeric polymer as 
compared to a chewing gum of the same composition that is not coated. It will be 
appreciated that the ,f rafe of degradation' 1 refers to the rate whereby the average value 
for the molecular weight (number average. Ma or weight average, M w ) of the 

20 degradable polymer- is reduced during storage. 

As ased herein, the term "chewing gum centre" refers to a piece or body of chewing 
gum that is of an appropriate sijxe and form to msb tm a finished chewing gum 
element when provided with 0. 1 to 75% by weight of an. outer coating, Generally, a 

25 chewing grim centre is provided by admixing a chewing gum base part comprising 
water-msolubie polymers and a chewing gum additive part consisting predominantly 
of water soluble components. As used herein, the expression "gum base component" 
refers to any component that is conventionally used in the mdustry to provide the 
water irisohrhLe part of the chewing gum, generally bemg referred to as the gum base, 

30 that deterrrtines the masticatory properties of the final chewing gum product and 

which typically constitutes 10 to 99% by weight (preferably 10 to 50% by weight) of 
the total chewing gnm. centre formulation. 
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A. coaled chew i ng gum element, as described herein, may comprise about 25 to about 
99,9 % by weight of a chewing gum centre comprising at least one environmentally 
degradable slnstoraetic or resinous polymer and about 0,1 to about 75% by weight of 
5 an outer coating, This goes for all aspects and embodiments described herein. 

Chewing gum base formolatjfoa 

Generally, a chewing gum base formulation comprises one or more elastomeiic com- 
pounds which may be of synthetic or natural origin, one or more resinous 
10 compounds, one or more elastomer pi a&ticizers also known as resins, tillers, 
softening compounds and minor amounts of miscellaneous ingredients such as 
antioxidants and colorants and others. 

As defined herein, the chewing gum centre comprises at least one physically. 

1 5 chemically or biologically degmduhle elastomenc or resinous polymer , Such 
polymers can, in contrast to currently used types of elastomers and resins, be 
degraded in the environment after mastication of the chewing gum, thereby giving 
rise to less environmental pollution than chewing gums based on non-degradable 
polymers, as the used chewing gum will eventually disintegrate and/or can be 

20 reraoved more readily by physical or chemical means from the site where it is 
dumped. 

As used herein die expression "degradable polymer' 1 refers to a chewing gum base 
component or a chewing gum base which* after dumping the chewing gum or even 

25 during chewing, is capable of undergoing a physical chemical and/or biological 
degradation whereby the dumped chewing gum waste becomes more readily 
removable bom the site of dumping or is eventually disintegrated to lumps or 
particles which are no longer recognisable as being chewing gum remnants. The 
degradation or disintegration of such degradable polymers can be effected or induced 

30 by physical ihctors such as temperature, light, moisture, by chemical factors such as 
hydrolysis caused by a change in pH ar by die action of appropriate enzymes capable 
of degrading the polymers. 
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M the present context, suitable examples of such envhoometitaliy or biologically 
degmdable chewing gum base polymers Include a polymer selected from the group 
consisting of esters, carbonate^ etbera, amides, tsrethans, peptides, homopolyiners of 
5 amino acids such as poiylysme, and proteins including derivatives hereof such as e.g. 
protein hydrolysates including a 2ein hydrolysate. 

Preferred poiyiuers include polymers selected from the group consisting of 
degradable homopalymers, copolymer s, terpolymers, and gi-attpoiymers. 

10 

A preferred compound is a polyester aad particularly useful compounds of this type 
include polyester polymers obtained by the polymerisation of cine or more cyclic 
esters as disclosed in US patent No. 5,672,367 which is incorporated herein by 
reference. The polymers disclosed in ihh reference are characterised by having 
1 5 chemically unstable bonds in the polymer eham which can be broken e.g. 
hydrolyrieaiiy or by exposure to light. 

An important feature of the degradable polymers as used herein js that they contain 
chemically unstable bonds that can be broken in the chewed chewing gum under 

20 environmental conditions. In die present context, the term "environmental condition." 
denotes indoor and outdoor locations and the semperature, light and Imrmdity 
conditions prevailing in such environments. It will be appreciated that the rate of 
degradation of the dcgradable poIymeF in chewing gum remnants dropped in a given 
environment will depend on the above physical conditions In preferred 

25 embodiments, the degradable polymer is one where,, under any given envkonmemal 
conditions except extreme cold temperature conditions, i.e. at temperatures, below 
0°C, at least 5% of unstable bonds, preferably at least 10%, more preferably at least 
15% including at least 25% of unstable bonds are broken after one month to 1 2 
months under environmental conditions. 

30 

In presently preferred embodiments;, the at least one degradable elastomeric or 
resinous polymer of the coated chewing gum element is n polyester polymer made 
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from a cyclic ester selected from the group of a laetide, a glycoiide, tri methyl ene 
carbonate, o-valerolactoue, |3-propiolactone and e-capro&ctorje. Such polymers may 
be homopolymexs. co-or terpolymers, including block or graft co-polymers, such as 
e.g. a copolymer of laetide and c-caprolactone including such a copolymer wherein 
5 the initial molecular weight ratio between the laetide and e-caprola clone is in the 
range of 99: ! to 80:20 such as in the range of 95:5 fa 90: 10, and a copolymer of e- 
caprolactone and 5-vaierolactone. 

Generally, chewing gum base formulations include elastomer ic sud resinous 
10 polymers of different molecular weights. Accordingly, the degradable polymer can 
be of an average ruoLecular weight (M w ) that is in the range of 1 ,000 to 9,999 g/mol, 
the range of 10,000 to 99,999 g/raol or the range of 100,000 to 1 ,000,000 g/iaol. 

The ehewing gum centres as defined above may comprise a gum base part where all 
1 5 of the elastomeric or resinous components are degradable polymers. However, it is 
within the scope of the invention thai the gum base part, in addition to one or more 
degradable polymers, contains a proportion of n on -degradable polymeric elastomers 
and/or resins which may be natural or synthetic polymers. The proportion of such 
sion-degradable polymers may be in the range of 1-99% by weight including the 
20 rarjge of 5 to 90% by weight such as in die range of 10 -50% by weight, 

Tn this context, useful synthetic elastomers include, but are rjot limited to 3 synthetic 
elastomers listed in Food and Drug Administration, CFR, Title 21, Section 172,615, 
the Masticatory Substances, Synthetic) such as polyisobutylene with a gel 

25 permeation chromatography {GPC) average molecular weight in the range of about 
10,000 to about 1,000,000 including the range of 50,000 to £0,000, isobulylene- 
isoprerre copolymer (butyl elastomer), styrette-butadierie copolymers e.g. having 
styrcne-buladiene ratios of about 1:3 to about 3: 1 , polyvinyl acetate (PVA) having a 
GpC average molecular weight in. the conge of 2,000 to about 90,000 such as the 

30 range of 3,000 to SO T 000 whene the higher molecular weight polyvinyl acetates are 
typically used in bubble grim base, polyisoprraae, polyethylene, vinyl acetate-vhryl 
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laurate copolymer e.g. having a vinyl iaurafe content of about 5 to about 50% by 
weight such 35 10 to 45% by weight of the copolymer, and combinations hereof. 

It 3$ e.g. common in Ihe industry to combine in a gum base a synthetic elastomer 
5 havmg a high molecular weight and a low-molecular-weight elastomer. Presently 
preferred combinations of synthetic elastomers include, but are not limited to, 
pob/jsobntyleue and styxene-biuadiene, polyisobutylene and polyisoprene, 
polyisobutylene and isobutylene4soprene copolymer (butyl rubber) and a 
combination of polyisobutylene^ styrene-buladiene copolymer and isobulylene 
10 isopiene copolymer, and all of the above individual synthetic poiymei-s in admixmre 
with polyvinyl acetate, vinyl acetate-vinyl laurate copolymers, respectively and 
mixtures thereof. 

Useful natural non-degmdable elastomers include the elastomers listed in Food and 
1 5 Drag Administration, CFR, Title 21, Section 1 72,6 15, as "MasticaJoiy Substances of 
Natural Vegetable Origin" including natural rubber compounds such as smoked or 
liquid latex and gu&yulc and other natural gams including jelutong. leehi caspi, 
ftiassaranuuba balata, sorva, peril lo, rosindinha, massarartduba chocolate, chicle. ' 
nispero, gutta hang kang, and combinations thereof. The preferred synthetic 
20 elastomer and natural elastomer concentrations vary depending on. whether the 

chewing gum in which the base is used is adhesive or conventional, bubble gum or 
regular gum, as discussed below. Presently preferred natural e&stomers include 
jelutong, chicle, massaranduba balata and sorva > 

25 Tn accordance with the invention, the chewing gnm base components which are 
useful may include one or more resinous compound? contributing to obtain the 
desired masticatory properties and acting as plasticisiers for the elastomers of the 
gum base composition. In the present context, useful elastomer phistidtfers include, 
but are not limited to, natural rosin e&ters, often referred to as ester gums including as 

30 examples glycerol esters of partially hydiogenated tosms, glycerol esters of 

polymerised rosins, glycerol esters of partially dlmerised rosins, glycerol esters of 
tally oil rosins, pentaerythritol esters of partially hydrogenated rosins, methyl esters 
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of rosins., partially hyuVogertaied methyl enters of rosma, pentaerythritoi esters of 
rosins. Other useful resinous compounds include synthetic resins such as terpene 
reskis derived Iran dpha-pmene, beta-pinene, aad/ur d-lbnnuene. natural terpens 
resins; and any suitable combinations of the foregoing. The prefbjred elastomer 
5 plasticiaejrs will also vary depending on the specific application, and on the type of 
ehstotner(s) being used. 

A chewing gum base formulation may, if desired, include one or more 
ftUer^texiurisers including as examples, magnesium and calcium carbonate, sodium 
10 sulphate, ground limestone, silicate compounds such as magnesium and aluminium 
silicate, kaohn and clay, aluminium oxide, siheium oxide, talc, titanium oxide, 
mono-, di- and tri-etucium phosphates, cellulose polymers, such as wood, and 
combinations thereof. 

15 The fillers/texturisers may also include natural organic fibres such as fruit vegetable 
fibres, grain, rice, cellulose and combinations thereof 

As used herein the term "softener" designates an ingredient, which softens the gum 
base nr chewing gum fasmuktion and encompasses waxes, fats, oils, emulsifiers, 
20 surfactants arid solubiftsers. 

A gum base formulation may, in accordance with the present invention comprise one 
or more fats e.g. tallow, hydrogenated tallow, any completely ot partially 
hydrogenated aniroai fats,, completely hydro genatad and partially hydre-genaJxid 
25 vegetable oils or fats, cocoa butter, degreased cracoa butter, glycerol monostearatCj 
glycerol triacetate, lecithin, mono-, di- and triglycerides, acetylated monoglyceride^ 
fatty acids (e.g. stearic, palmitic, oleic and Hnoteic adds), and 1 or combinations 
thereof. 

30 To soften the gum base hrrther read to provide it with water binding properties, which 
confer to the gum base a pleasant smooth surface and reduce its adhesive properties, 
one or more emulsifiers is/are usually added to the composition, typically in an 
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amount of 0 to 18% by weight, preferably 0 to 1 2% weight of the gum base, Mouo- 
md dsglycerides of edible fatty acids, lactic acid esters and acetic acid esters of 
mono- and di- and triglycerides of edible fatty acids, aeetylated mono and 
d^glycerides, sucrose polyesters or sugar esters of edible ratty acids including those 
5 disclosed in WO 00/2559$. which is incorporated herein by reference, Na-, Mg- 
and Ca-stearaies, lecithin, hydrcxylated lecithin* glycerol monostearate, glycerol 
triacetate, fatty acids (e.g, stearic, paimitic, oleic and linoleic acids), propyigaltates 
and combinations thereof are examples of conventionally used emulsifrers which can 
be added to the chewing gum base. In case of the presence of a biologically or 
10 pbarm&cetttlcahy active ingredient as defined below, ibe formulation may comprise 
certain specific emtdsifiefs and/or suhmihsers in order to disperse and release the 
active ingredient. 

Waxes are conventionally used for the adjustment of tin e consistency and for 
1 5 softening of tlie chewing gum bast; when preparing chewing gum bases. In 

connection with the present invention any conventionally used and suitable type of 
wax may be used> such as for instance rice bran wax., polyethylene wax, petroleum 
wax (refined paraffin and microciystallme wax), paraffin, bees' wax, camauba wax, 
and canddiita wax. 

20 

Furthermore, the gum base formulation may, in accordance with the present 
invention, comprise colourants and whiteners such as FD&Otype dyes and lakes, 
fruit and vegetable extracts, titanium dioxide and combinations thereof. Further- 
useful chewing gum base components include antioxidants, e.g. butylated 
25 hydroxy toluene (BHf 1 ). butyl hydroxyanisol {BUA) S propylgalhue and tocopherols, 
and preservatives. 

The composition of chewing gum base formulations which are admixed with 
chewing gum additives as defined below can vary substantially depending on the 
30 pailicular product to be prepared and on the desired masticatory and other sensory 
character! sties of the final product. However, ;ypicaJ ranges (weigbt%) of the above 
gum base components are: 5 to 100% by weiglh elastomeric compounds, 5 to 55% 
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by weight elastomer piaslieiaers, 0 to 50% by weight ifjller/texturiser , 5 to 35% by 
weight softener and 0 to 1% by weight of miscdlaneoifs ingredients such as 
antioxidants, colomams* etc. 

5 Chewing gum additives 

A chewing gum centre formulation comprises, in addition to the above water- 
insoluble gum base components, a generally water soluble part comprising a range of 
chewing gum additives. In the present context;, the term '^chewing guns additive" is 
10 used to designate any enmponent, which in a conventional chewing gum 

manufocLnring process is added to the gum base. The major proportion of such 
conventionally used additives are water soluble, bill wafer-insoluble components, 
such as e.g. water-msolnhle flavouring compounds, can also be included. 

1 5 In the present context, chewing gum additives include bulk sweeteners, high intensity 
sweeteneis, flavouring agents } softener is, emuMfiers, colouring agents, binding 
agents, acklulnnts, fOlecSj antioxidants and other components such as 
phai-maceiitically or biologically active substances, conferring desired properties to 
die fmisbed chewing gum product 

20 

Suitable bulk sweeteners include both sngar and non-sugar sweetening components. 
Bulk sweeteners typically constitute from about 5 to about 95% by weight of fee 
chewing gum, more typically about 20 to about S0% by weight such as 30 to 70% or 
30 to 60% by weight of the gum. 



Useful sugar sweetener axe saccharide-coniaining components commonly known in 
the chewing gum art including, but not limited to, sucrose, dextrose, maltose, 
dextrins, trehalose, D-tagatose, dried invert sugar, fructose, levulose, galacrose, corn 
syrup solids, and the like, alone or in combination. 



25 



30 



Sorbitol can be used as a non-sugar sweetener. Other useful non-sugar sweeteners in- 
clude, but are not limited to, other sugar alcohols such as mannitol, xylitoi, 
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hydrogenated starch hydrolysa&sx, maltiirt!, isomalt, crythritol, laefitol and liie like, 
alone or in combination. 



High intensity artificial sweetening agents can also be used alone or in combination 
5 with the above feweeteaers. Preferred high intensity sweeteners include, but are not 
limited to sucralose. aspartame, salts of acesulfame, alitarae, saccharin and its salts,, 
eyelamic acid and its salts, glycyirhmn, dihydrochalcones ! tbauniaiin, iwoneliin. 
sterioside and the like, alone or in combination, hi order to provide longer lasting 
sweetness and flavour perception, it may be desirable to- encapsulate or otherwise 
10 control the release of at least a portion of the artificial sweetener. Techniques such as 
wet granulation, wax granulation, spray drying, spray chilling* fluid bed coating, 
coascervation, encapsulation in yeast cells and fibre extrusion inay be used to 
achieve desired release characteristics. Encapsulation of sweeten ing agents can, also 
be provided using another chewing gum component such as a resinous compound. 

15 

Usage level Of the artificial sweetener will vary considerably and will depend on 
tactors such as potency of the sweetener, rale of release, desisted sweetness of the 
product, level and type of flavour used and cost coi^idet atiotSES. Thus, the active level 
of artificial sweetener may vary from about 0.001 to about 8% by weight (preferably 

20 from about 0.02 to about 8% by weight). When carriers used for encapsulation are 
included, the usage level of the encapsulated sweetener will be proportionately 
higher. Combinations of sugar and/or non-sugar sweeteners can be used in the 
chewing gum formulation processed in accordance with the invention. Additionally, 
the softener may also provide additional sweetness such as with aqu&uus sugar or 

25 alditol solutions. 



If a low calorie gum is desired, a low calorie bulking agent cm be used. ExampJes of 
low caloric bulking agents include poly dextrose, Rslhlose, Raftifm, 
frue(ooligosacchaddcs (NwiraFlora®), palalinose oligosaccharides I guar gum 
30 hydrolysates (e.g. Sun Fiber®) or indigestible dextrins (e.g. Fibersol.^ 1 ). However, 
other low calorie-bulksng ageu? can be used. 
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Further chewing gum additives which may be included in the chewing gum raijcture 
processed in the present process include surfactants and/or solubillsers. especially 
when phamiaceuticaOy or biologically active ingredients are present. As examples of 
types of surfactants to be iised ag solubilisers in a chewing gum composition 
5 according to She invention reference is made to IT. P. Fiedler,. Leidkon der HilfstoifTfc 
ttkr fhiirmacic, Kosmetik and Angrenzende Gebiete, page 63-64 (19S I) md the lists 
of approved food ermilsifiers of the individual countries. Anionic, cation ic, 
amphoteric or non- ionic soluhilisers can be used. Suitable solnbilisers include 
lecilhin, polyoxyethylene stearate, pohyoxyethyieue sorbitan fatty ac^d esters,, fatty 

1 0 acid salts, mono and diacetyl tartaric acid esters of mono and diglycerides of edible 
fatty acids,, citric acid esters of mono and diglycerides of edible fatty acids, 
saccharose eaters of fatty acids, polyglycerol ester? of fatty adds, poJyglycerol esters 
of interested fiad castor oil acid (E476), sodium stearoyltorylate, sodium lauryi sul- 
fate and sorbitan esters of fatty acids and polyoxyethylated liydrogenated castor oil 

1 5 (e.g. the product sold under the trade name C.REMOPHOR), Mock copolymers of 
ethyleiie oxide and propylene oxide (e.g. products sold under liade names 
PLURONTC and POLOXAMER), poiyoxyethyfcne fatty slcofaol ethers, 
polyoxyethylene sorbitan fatty acid esters, sorbhan esters of fatty acid.s and 
polyoxyethylene steraric acid esters, 

20 

Particularly suitable solubilissrs are polyoxyethylene stearates, such as for instance 
rx>iyoxyeth.ylenef8)stearate and polyoxyemylene(40);>tearate, the polyoxyethylene 
sorbitan fatly acid esters sold under the trade name TWEEN, for instance TWEBN 
20 (monolauraie), TWHBN 80 (monodeatsX TWEEN 40 (monopalmitate), TWEEN 

25 60 (monostearate) or TWEE1NI 65 (tristearate), mono and diacetyl tartaric acid esters 
of mono and diglycerides of edible fatty acids, citric acid esters of mono and 
diglycerides of edible fatty acids, sodium stearoyilalyiate* sodium laurylsalfaie, 
poiyoxyetSiylated hydrogenaied castor oil, blockcopolymers of ethylene o:xide and 
prepyleneoxide and polyoxyethylene fatty alcohol eiher. The solubiiiser rnay either 

30 be a single compound or a combination of several compounds. In the presence of an 
active ingredient the chewing gum may preferably also comprise a carrier known in 
the art. 



(51) 



#^2004-531247 (P2004-531247A) 



16 



The chewing gum centres provided herein may contain aroma agents and flavouring 
agents including natural and synthetic flavourings e.g. in Che form of natural 
vegetable components, essential oils, e&sences, extracts, powders, including acids 
5 and other substances capable of affecting the taste profile. Examples of liquid md 
powdered flavourings include coconut, coffee, chocolate, vanilla, grape fruit, orange, 
lime, menthol, liquorice;, caramel aroma, honey aroma, peannh walnut cashew, 
hazelrn.it, almonds, pineapple, strawberry, raspberry, tropical fruits, cherries, 
cmnamori, peppermint, wiirtergreea, spearmint, eucalyptus, and minh fruit essence 
10 such as from apple, pear, peach, stia wherry, apricot, raspbeny, cherty, pineapple, 
and plum essence. The essential oils include peppermint, sipearatmt, menthol, 
eucalyptus, clove oil, bay oil, anise, thyme, cedar leaf oil, nutmeg, and oils of the 
fruits (e.g. lemon, bergamot and orange) as mentioned above, 

1 5 The chewing gum flavour may be a natural flavouring agent which is freeze-dried, 
preferably hi the form of a powder, slices or pieces of combinations thereof The 
particle size may be less than 3 mm 3 such as less than 2 mm. more preferred less than 
1 mm, calculated as the longest dimension of the particle. The natural flavouring 
agent may be in a form where the particle size is from about 3 pm to 2 mm, such as 

20 from 4 }j,m to 1 mm. Preferred natural flavouring agents include seeds from a fruit 
e.g. from strawberry, blackberry and raspberry, 

Various synthetic flavours, such as mixed fruit flavours may also be used in the 
present chewing gum centres. As indicated above, the aroma agent may be used in 
25 quantities smaller than those con vents ottaiiy itsed, The aroma agents and/or flavours 
may be used m an amount of from 0.01 to about 30% by weigh* (preferably from 
O.GI fo about 15% by weight) of the final product depending on the desired intensity 
of the aroma and/or flavour used. Preferably, the content of atoma/flavour is in the 
range of from 0,2 to 3% by weight of the total competition. 

30 
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Also various acids are used typically in combination with fruit flavors, such as 
adipinic acid, succinic acid, furaaric acid, or salts thereof or saits of citric acid, 
Tartaric add, malic acid, acetic acid, lactic acid, phosphoric acid and gkitaric acid. 

5 in one embodiment the chewing gum centre composition comprises a 

pharmaeeutieally or biologically active substance. Examples of such active 
substances, a comprehensive list of which is found e.g. in WO 00/2.5 59S S which is. 
incorporated herein by reference, include drags, dietary- supplements, antiseptic 
agems, pH adjusting agents, anti-smoking agents and substances for the care or 

10 treatment of the oral cavity and the teeth such as hydrogen peroxide and compounds 
capable of releasing urea during chewing. Examples of active substances in ihe form 
of agents adjusting the pB in the oral cavity include: acids, such as adipinic acid, 
succinic acid, fumaric acid, or salts ihci'eof or salts of citric acid, tartaric acid, malic 
jicid, acetic acid, lactic acid, phosphoric acid m& gJutaric acid and acceptable bases, 

1 5 such or carbonate*, hydrogen carbonates* phosphates, salpinxes or oxides of sodium, 
potassi am, ammonium, magnesium or calcium, especially magnesium and calcium* 

The gum centre of coated chewing gum element according to Ibc invention can have 
any form, shape or dimension that permits the chewing gum centre to be coated using 
20 any conventional coating process including those described m the following. 

Accordingly, ihe gnm centre may be e.g, kt « form selected from a pellet a cushion- 
shaped pellet, a stick, a tablet a chunk, a pastille, a pill, a ball and a sphere. 

Outer coating types and formulations 

25 

In accordance with the invention, the chewing gum element comprises about 0. 1 to 
about 75% by weight of an outer coating applied onto the chewing gum centre. h\ the 
patten) context, a suitable outer coaling is any coating that results in an extended 
storage stability of the environmentally degradable chewing gum products as defined 
30 above, relative to a chewing gum of the same composition that is not coated. Urns, 
suitable coating types include hard coatings, film coatings and soft coatings of any 
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composition including those currently used in coaling of cite whig gam. 
pharmaceutical products and confectioneries. 

One presently preferred outer coating type is a hard coating, winch term is used to 
5 the conventional meaning of that term including sugar coatings and sugar -free (or 
sugarless) coatings and combinations thereof. The object s of bard coating is to obtain 
a sweet, crunchy layer which is appreciated by the consumer and to protect tbe gum 
centres for various reasons as, in the case of the degradable gum centres according to 
the invention, from pre-chewing degradation. In a typical process of providing the 

10 oh swing gum centres with a protective sugar coating the gum centres are 

successively treated in sui tabic coating equipment with aqneous solutions of 
cryslallisable sugar such as sucrose or dextrose, which, depending on the stage of 
coating reached, may contain other functional ingredients, e.g. fillers, binding agents, 
colours, etc. In the present context, the sugar coatijog may contain further functional 

1 5 or active compounds including flavour compound^ plmTmaceubcally active 
compounds and/or polymer degrading substances, 

In the production of chewing gum it may, however, be preferred to replace Uue 
cariogenic sugar compounds in the coating by other, preferably crystallisable, 

20 sweetening compounds that do not have a cariogenic effect In the art such coating 
are generally referred to as sugariess or sugar-free coatings. Presently preferred non- 
cariogenic hard coating substances include polyols, e.g. sorbitol, maltito), mannitol, 
xylite!, erythrjtoi, lactitol, isomait and tagatose which are obtained by industrial 
methods by hydrogenation of D-ghicose. maltose, fructose or levulose> xylose, 

25 erythiose.. lactose, isomaltulosc and D-gaiactose, respectively and trehalose, which is 
a riori-cariogenc mono- di-saecharide, 

In a typical hard coating process as it will be described in details in the following, a 
suspension containing crystahisaMe sugar and/or polyal is applied onto the gum 
30 centre* and tbe water it contains is evaporated off by blowing with air. This cycle 
must be repeared several times, typically 10 lo SO times, in order to leach the 
swelling required. The term •'swelling" refers to the increase in weight or thickness. 
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of the products, as oonsidered at the end of the coating operation by comparison with 
the beginning, and; iu relation to the final weight or thickness of the coated products. 
In accordance with the pTesenf invention, the coating layer constitutes about 0, i to 
about 75% by weight of the finished chewing gum element, such as about 10 to 
5 about 60% by weight, including aboat 1 5 to about 50% by weight. 

In further useful embodiments the outer coating of She chewing gum element of the 
invention is an element thai is subjected to a film coating process and which 
therefore comprises one or more film-forming polymeric agents and optionally one 

10 or mure auxiliary eumponnds, e.g. plasdeizere, pigments and opacifies. A film 

coating is a thin polymer-based coaling applied Jo a chevying gum centre of any of 
the above forms. The thickness of such a coaling is usually between 20 and 100 um. 
Generally, the film coating is obtained by passing the chewiug gum centres through a 
spray zone with atomised droplets of the coating materials in a suitable aqueous or 

15 orgastic solvent vehicle, after which the material adhering to the gam centres is dried 
before the next portion of coating h received. This cycle is repeated until the coating 
is complete. 

In the present context, suitable film-coating polymers include edible cellulose 
20 derivatives such as cellulose ethers including metfrylceDulose (MC), bydwwtyefhyl 
cellulose hydroxypropyl cellulose (HPC) sad. hydroxyptopyi methylcelMose 

(MFMC). Other useful film-coating agents are acrylic polymers aod copolymers, e.g. 
r^mylacryiate amiuoesier copolymer or mixtures of cellulose derivatives and acrylic 
polymers. A particular group of fdm-txjatirig polymers, also referred to as functional 
25 polymers are polymers thai, in addition to its film-forming characteristics, confer a 
modified release performance with respect to active components of the chewing gum 
foimalation. Such release modifying polymers include methylaciylate ester 
copolymers, ethykellulose (EC) and enteric polymers designed to resist the acidic 
stomach environment, yet dissolve readily in the duodenum. The latter group of 
30 polymers include: cellulose acetate phtalate (CAP), polyvinyl acetate pbtalate 

(PVAP), shellac, metoeryfic acid copolymers, cellulose acetate trimellitate (CAT) 
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and HPMC. h will be appreciated that the outer film coating according to the presem 
invention may Comprise any combi nation of the above film-coating polymers. 

In other embodiments, the film coating layer of the chewing gum elements according 
5 to the invention comprises a plastieizmg agent having the capacity to alter the 

physical properties of a polymer to render it more useful in performing its function as 
a fjhn-torrning material. In general, the effect of plastieizers. will be to make the 
polymer softer and more pliable as the plasticber molecules interpose themselves 
between the individual polymer strands thus breaking down polymer-polymer 

10 interactions. Most plcisti cizers used in film coating are either amorphous or have very 
little erystalimity. In the present context, suitable plasticizers include polyols S-uch M 
glycerol, propylene glycol, polyethylene glycol e.g. the 200-6000 grades hereof, 
organic ester? such as phtalate esters, dibutyl sehacate. citrate esters and thiacetin. 
cMs/glycerides including castor oil, acetyl ated monoglyeendes and fractionated 

15 coconut oi!. 

The choice of tUxn*fcnnin.g polymer(s) and plaattcizing agent{s) for tJie outer coaling 
of the present chewing gum element is made with due consideration for adu'eving the 
best possible barrier properties of the costing m respect of dissolution and diffusion 
20 across the film of moisture and gasscs, 

Hie film coating of the chewing gum elements may &ho contain one or more col du- 
rante or opaeifters. In addition to providing a desired coicttr hue ? such agents may 
contribute to protecting the degradable polymers against pro-chewing degradation, in 
25 particular by reflecting light or by forming a barrier against moisture and gasses. 
Suitable colourants/pacifiers include organic dye* aaid then- lakes, inorganic 
colouring agents, e.g. titanium oxide and natural colours such as e.g* fj-earotene oi 
chlorophyll. 



30 



Additionally, film coatings may contain one or several auxiliary substances such as 
flavours and waxes or saccharide compounds such as poiydertrose, dextrins 
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including maltodexSrin, lector, modified starch, a protein such as gelatine or zein, a 
vegetable gum and airy combination thereof, 

in one specific embodiment the chewing gum centre is m (he form of a stick which is 
5 provided on at least one side with an edible film comprising layer of a coating of a 
film forming agent, e.g. a celMose derivative, a modified starch, shailac, gum arabic, 
a dextrin, getetibje, zein, a vegetable gura s a synthetic polymer and any combination 
thereof, and a wax. such as beeswax, caxna«ba wax, macrocrystalline wax, parafOn 
wax and combinations thereof. 

10 

It is one important object of the invention to provide chewing gum which, due to its 
content of degradable gum. base polymers, is more readily degraded in the 
environment and/or is more readily removed therefrom and which prior to chewing is 
protected against physical and chemical effects which can cause undesirable pre- 

1 5 chew ing degradation. Accordingly , it i s within the scope of the invention to provide 
chewing gum having ats outer coating that affords a high degree of protection against 
degradation of the polymers. This e.g. is achieved by providing an outer coating that 
protects sgiunst die above physical and cbemicai factors such as light, oxygen or 
moisture. Alternatively, the protection against degradation of the polymers is 

20 effected by omitting the inclusion of chewing gum additives that, if present as a 

chewing centre component might cause polymer degradation and incorporating such 
substances in the outer citing. Examples of components that, if being in contact 
with the degradable polymers, might have an adverse effect on polymer stability 
prior to chewing include acidic componenis, e.g. acidic flavouring components or 

25 oxidising and. bydrolysing substances. Additional substances thai can. advantageously 
be incorporated into the hard or film coating layer include substances thai have the 
effect of enhancing degradation or hydrolysis of the degradable polymers present in 
the chewing gum base. Such substances may be any enzyme capable of hycrolysing 
the bonds in the polymers, including as examples hydrolases, esterases, proteases and 

30 peptidases. 
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It is also an aspect of the present invention that the outer coating of tlje chewing gum 
efemeftt cim contain one or more phaimaceuticaily of cosmetically components 
including those mentioned hereinbefore. 

5 Accordingly, b further embodiments, the above hard-coated or film-coated chewing 
gam element of the invention is an element where the outer coating comprises at 
least one additive component selected from a binding agent a moisture absorbing 
component, a film forming agent, a dispersing agent, an antisticMng component, a 
bulking agent, a flavouring agent, a colouring agent, a pharmaceutically or 

1 0 eosxnericaUy active component, a lipid component, a wax. component, a sagar, a 
polyoh a high intensive sweetener an acid and an agent capable of accelerating the 
after-chewing degradation of die degradable polymer, If it is desired to defer the 
effect of any of these additive components in ihe outer coating until jmstiealion of 
the chewing gum, such components ifiay, in accordance wilh the invention be 

1 5 encapsulated using any conventional encapsulation agent such as e.g. a protein 
including gelatine and soy protein, & cellulose derivative including any of ihose 
mentioned above, a starch derivative, edible synthetic polymers and lipid substances, 
the latter optionally m the form of liposome encapsulation. 

2fl lu other embodiments the chewing gum element according to the tuventiun is 
provided with an outer coating in the form generally described in the art as a soft 
coating. Such soft coalings are applied using conventional methods astd may 
advantageously consist of a mixture of a sugar or any of the above non-cariogenic ; 
sugar-less or sugarfrcc sweetening compounds, and a starch bydtoJysate and/or 

25 hydrogenatcd starch hydrolysate. 

It is another major objective of the present invention to provide a hard coating 
process for preparing a chewing gum element as defined herein. 



In. a first asjMjefc of the process a chewing gum mass comprising at least one environ- 
mentally degradable elastomerie or resinous polymer is prepared. As used herein, the 
expression "chewing gum mass" refers to the bulk chewing gum material provided 
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by admixing the chewing gum base components and chewing guin adduces as 
described abcxve using conventional chewing gum mixing equipment Current 
conventional processes for providing chewing guiri mass comprise at feast two 
separate steps where in a first step, a chewing gum base, typically comprising a 
5 variety of elastomerie and resinous compounds, is made, which in a further step is 
compounded with various chewing gum additives as defined above. Generally, in 
tiueh conventional processes, the ingredients are mixed by first melting the gum base 
and adding it to the running mixer. The gum base may alternatively he meftfxl in the 
mixing apparatus. Although such conventional processes are suitable m the Grst step 

1 0 of the process of the present invention, it may he advantageous to use a one-step 

admixing procedure wherein all of the gum base components including one or more 
degradabie polymers as defined herein, and all of die chewing gum additives are 
charged, m an appropriate order, into a mixing apparatus followed by operating the 
apparatus at atmospheric pressure or ai a pressure above atmospheric pressure until 

15 the chewing bulk gum. mass is obtained. 

In a subsequent step, the thus obtained chewing gum mass is discharged from the 
mixer and, if required, cooled and shaped or formed such, as by extruding into 
anyone of the above gum centre forms which are subsequently subjected to a hard 

20 coating process step comprising at least one coating cycle comprising applying onto 
the gum centres a solution or suspension of a coating agent, preferably an aqueous 
solution, and repeating this coating cycle until the coating layer constitutes 0. 1 to 
75% by weight of the chewing gum dement- As ihe coating agent can be used, 
separately or m combination, any of the sugars, non-sugar polyois and mono- di- 

25 saccharides that have been discussed in details above to provide a hard sugar coating 
or a hard sugarless coating, respectively. 

The hard, coaling of centres typically takes place in tilled, round or horizontally 
placed cylindrical coating kettles that rotate during Ihe whole process. The coating 
30 kettles can be made from copper, stainless steel or fiberglass-reinforced polyester 
and may be equipped with a piping system that supplies and exhausts air and duses 
the coating suspension. 
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A typical coating process according lo the invention comprises several coating 
cycles, each of which is earned out as follows: The chewing gam centres are set in 
motion in the rotating coating kettle following which the coating solution is 
introduced at a volume which is selected so as to be permit it to be evenly dispersed 
5 over the surfaces of the centres after an appropriate smoothing out time > i.e. the 

period of time during which the coating solution disperses over the centres, which is 
typically in the range of about 10 to about 90 seconds such as in the range of about 
30 to about 60 seconds. Following this smoothing ont step, the centres are dried by 
means of air. This cycle fa repeated i.0 to 100 limes such, as 20 to SO limes until the 

10 centres are completely covered and have the preferred measure and the preferred 
weight. In any event, the present invention contemplates applying an amount of 
coaling agent sufficient to achieve a hard coated chewing element containing 0.1 to 
75% by weight coating. The coating suspension can he added to the kettle by being 
mixed with, sprayed upon, poured over, or added to the gum centres in any manner 

1 5 known to those skilled in the art. 

'Hie coating suspension is typically in the form of a syrup of a sugar or any other of 
the above coating agents including a polyol, at a concentration which is m the range 
of about 30 to about 75% by weight, such as in the range of about 40 to 60% by 
weight in an appropriate solvent such as water. When applied onto the gum centres, 
20 the coating solution is typically at a temperature in the range of about 20"C to about 
I0O D C such as in ihe range of about 30°C to about SO^C, e.g. in the range of about 
40 U C to about 7d°C such a* about 55°C, 



la addition, it is contemplated by the present invention that one or more fractional or 
25 active compounds including fillet's, colours, -flavour compounds, pbarmaceuticaHy 
active compounds and/or polymer degrading substances of any of the above types 
may be incorporated into the hard coating during the costing process. Such active 
compounds can conveniently be added in one or several increments by incorporating 
them into the coating solution or suspension or they can, alternatively, be applied to 
30 the gum centres being coated either as a separate suspension/solution or in solid, 
powdery form, e.g. by dusting them onto the gum centres- 
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When applying such an active substanee in solid form, the application is preferably 
performed prior to drying of the previously applied Coating layer h\ order to allow for 
adherence of a substantial amount of the active substance in solid form to the still 
sticky coating. Whereas the actital dryksg time for the coating solution depends on 
5 the specific coating formulation used, it is preferred to apply the active substance to 
the partially coated chewing gum centre immediately after the application of the 
previous coating layer, Optionally, the partially coated chewing gum centre is wetted 
before adding the active substance m solid form so as to provide a atichy surface 
capable of binding the applied active substance. It will be appreciated that an active 
HJ substance can be added at any of Che coating cycles including the final cycie. 

Additionally, two or more different active Of functional components can be applied 
during the coating process 

In one preferred embodiment, the active substance being added during the coating 
1 5 process is in encapsulated form thereby providing a high degree of stability of the 
substance and reducing the tendency of the substance to migrate to the surface of the 
coated chewing guru. Additionally, the encapsulated active substance is protected 
against deterioration, eg. due to oxidation and exposure to light This is particularly 
important in connection with flavours and aromatic compounds, especially in the 
20 form of ethereal oils, such as peppemiist, lemon, lime, and orange. 



Encapsulation of active substances to be incorporated into the outer coating is also 
used to prevent the active substance from reading with other components in the 
coating or in the chewing giim centre. Thus, certain active components, jnetudmg 

25 acidic compounds and enzymes, may be capable of promoting pre- chewing degrada- 
tion of die degradable polymers in the chewing gum centres according to the inven- 
tion. It wih thus be appreciated that undesired degradation of the gum base polymers 
can be prevented by incorporating such active compounds in the coating layer wd 
that degradation is further prevented or reduced by applying the active snbstanees in 

30 encapsulated form. 
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In the present context, useful encapsulation agents include^ but are not limited to, 
fatty substances, waxes, gelatin, gum arabic, starch, cellulose* cellulose derivatives, 
shellac, polyvinyl acetate (PVA) f polyethylene (P£), casein, zein, B eyclodcxtr uie, 
Silica, yeast cells, and any combination hereof. Presently preferred encapsulation 
5 agent's include fatty subs3ances such as bydrogesated soy bean, cottonseed, coconut, 
suufioweT, palm kernel, rapeseed, and ricinus oil, or waxes such as beeswax, 
candelilla wax, carnatiba wax, pamffai wax and polyethylene wax + Especially pre- 
ferred is a mixture of hydro genaled rape oil and carnaaha wax. 



1 0 The hard coaling process of the invention may include as farther steps, a soothing 
step and/or frosting step. The term "smoothing" refers to a treatment including one or 
more applications or loads of a crystallisable solution which is not as concentrated as 
that used in Q\s hard coating. The object of this step is to finish the surface appea- 
rance of cost led products. As for "frosting", while this is also used to improve the 

IS products* appearance, it also aims at isolating them from ambient humidity. This 
technique resembles hard coating in that s crystallisable solution Is used. The 
essential difference is that only one, two or three cycles are carried out. 



After completion of the coating cycles* the coated elements may be subjected to a 
20 polishing treatment, i^e polishing also takes place in rotating coating kettles m 

which a polishing suspension or a polishing powder is added to the coated centres in 
one or more portions. The polishing suspension typically comprises a wax, an 
ernul&tficr, shellac, gum arable and a solvent such as water. The polishing powifetr 
often consists of wax only, or of wax mixed with emulsifier or gum srabie or talc. 

25 

Hard coating may be preceded by other coating techniques including the technique 
generally referred to as !1 guiiimmg" (or "glazing") or "sealing". Gimintmg is a 
technique in which syrups made from non-crystallisable, generally non-hygroscopic 
matter such as gum arable, modified starches and celluloses including cellulose 
30 acetate phtalate (CAP), shellac, polyvinyl acetate phtalate (PVAP) and maltodextrins 
are used, lias teclsnque enables a vitreess film, serving as a barrier against ihe 
migration of oxygen or moisture, to be generated in one or a few applications of 



(62) 



#^2004-531247 (P2004-531247A) 



27 

solution to the product tr> be coated. In this process, use may also be made of 
powders of various natures in conjunction with the jKm-crystallisable solution so as 
to bind the water contained in the symp. In yet other cases, sugars or poiyols which 
have been melted or liquefied by solvents may be userL The hard, brittle, vitreous 
5 layer is then obtained by cooling or by evaporation of the solvents-. 



In specific embodiments, me coating cycle may include one or more steps where the 
same or a different coating agent as that used in the coating solution is applied onto 
die centres being coated, in powder form. An example of such a process is disclosed 

10 in US 5,478,593. In further embodiments, the hard coating process according to the 
invention is. a process wherein during the coating a! least one additive component 
selected from the group consisting of a binding agent, a moisture absorbing 
component, a film foiinmg agent, a dispersing agent, an andstickmg component, a 
bulking agent, a flavouring agents a colouring agent, a pharmaceuticalty ot 

1 5 cosmetically active component, a lipid component, a wax component a sugar, a 
poJyol, a high intensive sweetener, an acid and an agent capaMe of accelerating the 
after-chewing degradation of the degradabie polymer such as a hydroiytically active 
enzyme. 



2€ In a further aspect, the present invention provides a process for coating a chewing 
gam element as defined above with an edible fiJuL In this process, the initial steps of 
preparing a chewing gum mass and forming this mass into a desired chewing gum 
centre form are as described above lor the hard coating process. In a stibseqtient step, 
an edible film coniprising at least one cdibJe film- forming agent is applied to ui least 

25 a part of the thus formed chewing gum centres to obtain an at least partially coated 
chewing gum element comprising 0.1 to 75% by weight (preferably 1 to 10% by 
weight) of the chewing gum element. 



30 



In the present context, a film coating can, as it is mentioned above, be defined as a 
relatively thin polymer-based coat applied to the chew ing gum centres of the 
invention. The thickness of such a coating is usually between 20 and 100 |im. Film 
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coating formulations usually contain the following components; a polymeric film- 
Iwinang agent, a plastieizer, a pigment and a vehicle (solvent). 



The application of the film coating formulation is carried out by spraying or. pouring 
5 it onto the gum centres while in motion. In the present process any fihn coating 
equipment that are used conventionally in the pharmaceutical aftd confectionery 
industry can he applied. Such equipment includes coaling kettles or pans as described 
above, ftuidised bed coating columns, tapered cylindrical paus/feettles e.g, equipment 
referred to as the Pelligrini which is open at the front and rear, and which is provided 
10 with spray guns mounted on an arm positioned through the ftos.it opening. The drying 
air and exhaust air are both ted m and extracted from the rear. A further useful film 
coating equipment is a perforated rotary coating pan, which permits the drying air to 
be drawn co-current with the s|>ray through the tablet bed and pan wall during film 
coating. 

15 

Generally, the coating process consists, in one or more cycles of applying an 
appropriate amount of the coating formulation onto the gum centres, followed by a 
drying step. 

Polymeric materials, piastidzers, pigments and auxiliary substances which are useful 
20 in film coating processes have been described above. Additionally, the film, coating 
may include one or more active or functional compounds including those which, are 
useful in hard coating processes as also described above. Accordingly, the film 
coating applied may contain at least one additive component selected from the group 
consistm^ of a binding agent a moisture absorbing component, a film forming agent, 
25 a dispersing agent, ao antistickiug component a bulking agent, a flavouring agent, a 
colouring agent, a phammceittically or cosmetically active component, a lipid 
component a wax component, a sugar, an acid and an agent capable of acceler ating 
the after-chewing degradation of the degradable polymer including a hydrolytically 
active enzyme, 

30 

In one specific embodiment, the gum centre being subjected to film coating is in the 
form of n stick which may be coated en one or both sides by simply applying one or 
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more layere of a coating formulation comprising a film-fonni^g agent and a 
plasticizer, e.g. a wax, onto the sticks. 

In a still further aspect the invention pertain to a soft coating proeass, for obtaining a 
5 soft coated chewing gum element prepared as described above. As used herein, the 
expression *aoft coating" refers to a process whereby a chewy, soft layer is built up 
on the surface of the chewing gum centres. This coaling is obtained by repeated 
applications, first of a non-cry stall isable carbohydrate solution e.g. containing a 
starch hydro ly sate, and then of a powder, usually crystallised sucrose The use of any 
10 of the above non-caj iogenk sweetening compounds in a soft coating process is also 
conceivable. The soft coating is generally thick, the swelling typically being around* 
10 to 80%, sometimes even more. Typically, the matter nsed for the solution is 
different form that constituting the powder. 

15 in a soft coating process of the invention, the coating formulations may contain any 
of the active and auxiliary compounds as mentioned above that are used in the hard 
coating process according to the invention including at least one additive component 
selected from a binding agent, a moisture absorbing component, a film forming 
agent, a dispersing agent, an antisticldiiB component, a bulking agent, a flavouring 

20 agent, a wl curing 9 gent, a pharmaceutically or cosmetiealiy active component, a 

lipid component, a wait comjjoncm, a sugar, a non-cariogenk sweeting agent, an acid 
and an agent capable of accelerating the after-chewiijg degradation of the degradable 
polymer such as a hydrolytieally active enzyme, 

25 The invention wiH blow be described m further details in. the following, non-limiting 
examples, 



EXAMPLE I 



30 



Preparation of chewing gam witJj peppermint taste containi&g degradaMc gum 
base polymers using a conventional two-step process wherein the guui base is 
melted! prior to mixing 
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la this example, a degradable polymer obtained hy polymerisation of cyclic esters 
having unstable bonds that can be broken hydrnlytieally or under the influence of 
light, was used as the gum base parL In the following, the polymer is designated as 
5 BDP1 . Prior to mixing with the chewing additives as listed below, the gum base 
polymer was softewxl/tnefied in a 100 a C water bath for 30 imnutes. 

The pre-melted gam base was charged together with about one third of me amount of 
sorbitol into a conventional double sigma blade mixer (Kmpp> Werner & FHeidoFer 

10 GmbH, Germany) provided with two blades inside the kettle bowl, each in the shape 
of the letter "Z", the velocity of which can be set at a velocity in the range of 1 to HO 
rpm. In this experiment, (lie double blade mixer was sot at a rotation of 50 ipm. 
Subsequently, the remainiiig chewing gitm additives as li^teri in the below Table 1 
was added under mixing conditions at the indicated points in time. The composition 

15 of the chewing gum formulation and the mixing conditions are summarised in the 
below Tabic 1: 

TJabJeJ. Compositi on of chewing gum with p re-m dted degradable ga m hasp 
Bolvmex BDF 1 an d mixin g con ditions 

20 

Ingredient Parts (weight) Time (rain.) Temp (°C) 



BDPI 


40.46 


0 


00 


Sorbitol powder 


13.26 


0 


60 


Lecithin 


0.20 


2 


58 


Lycasine 


5.77 


2 


58 


Sorbitol powder 


13.46 


2 


58 


Sorbitol powder 


13.46 


4 


55 


Peppermint 


1.54 


6 


56 


Menthol (crystal) 


0.31 


6 


56 


Menthol powder 


0.37 


7 


5S 


Peppermint powder 


0.19 


7 


58 
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Menthol powder 0,19 7 58 

Aspartame 0A9 S 58 

Acesul&Eme 0.1 8 58 

Xylitol 10 58 

Total 100,0 i2 58 



EXAMPLE 2 

5 Preparation of ehewmg gum with peppermint taste containing degradable gum 
fcase polymers whi% » conventional two-step process wherciit the gum base is 
melted priflr to mixing 

In this example, a chewing gum was prepared essentially as described in Example L 
1 0 however, wiUi the trK)difk«t ion. tliat a different prc-melted degradable polymer, 
designated BDP2. having the basic characteristics of BDP 3 was used The 
composition atid the mixing conditions were as listed in the- below Table 2: 

15 eojmeLB^PS^jffld^^ 



Ingredient 


Parts (weight) 


Time (mm,) 


Temp (*C) 


BDP2 


40.46 


0 


63 


Sorbitol powder 




0 


63 


Lecithin 


0.20 


2 


63 


Lyeasrae 


5.77 


2 


63 


Sorbitol powder 


13.46 


2 


63 


Sorbitol powder 


UA6 


4 


63 


Peppermint 


L54 


6 


63 


Menthol (crystal) 


0.31 


6 


63 
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Menthol powder 037 7 61 

Peppermint powder 0A9 7 61 

Menthol powder 0-19 7 61 

Aspartame 0-19 g 59 

Acesulfeme 0.1 £ 59 

XyUtol 10.8 10 61 

Total 100.0 12 58 



EXAMPLE 3 

5 Preparation of chewing gum* with peppermint taste containing as the gum base 
part degradable polymers usfcng a one-step wiixbig process 

The one step process nsed in tJiis test, was essentially as m Example 4 with the 
modification, however, that the gum base part was the enviroomenmlly degradable 
10 polyester polymer designated BDPl as used in Example 1 t The composition and the 
mixing conditions were as listed in the below Table 3: 



Jahle l^Cpmgosjjjoa ofc hewinfi £iim with ^g^d aMe gmMse.mfereeg IE 
and ,on.s r stcp mixing condi tions 



Ingredient 


Parts (weight) 


Time (min.) 


Temp (°C) 


Gum base polymer BDP 1 


40.46 


0 


25 


Sorbitol powder 


13.26 


0 


25 


Lecithin 


0.20 


2 


43 


Lycasine 


5.77 


2 


43 


Sorbitol powder 


13.46 


2 


43 


Sorbitol powder 


13.46 


3 


48 


Peppermint 


L54 


4 


51 


Menthol (crystal) 


0,31 


4 


51 
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Menthol powder 


0.37 


5 


Si 


Peppermint powder 


0.19 


S 


51 


Menthol powder 


0,19 


5 


51 


Aspartame 


0.19 


6 


51 


Acesulfaine 


0.1 


6 


51 


Xylitel 


10.8 


S 


53 


Total 


100.0 


10 


53 



A* it appeax s, it was possible to mix all of the chewing gum components in a one- 
step 

mixing process within the same time perirjd as as in tlie ooiTe&poodmg reference two- 
5 step process of Example t and without reaching a higher temperature in the final 
chewing gtwa mass. Indeed, the final ten.iperatw.re m the final chewing gam mass was 
significantly lower whes nsmg a one-step process. 



10 EXAMPLE 4 

Preparation of chewing gam with peppermint taste containing as the gum base 
part tfegradabte polymers using a oner step mixing process 

15 The one-step process used in this Example wa& essentially as that of Example 5 with 
the modification, however, that the gum base part was a different environmentally 
degradabie polyester polymer designated BDP2 and having the same basic 
characteristics as the polymer used m Example 3. The composition and the mixing 
condition were as listed m the below Table 4: 

20 

Table 4, Com^ositjOB of chewitig ftiira wim djSgEgdjfe l g saia ba se po l ymer B PP2, 
and one-gfcp mixme oonditjpas 



Ingredient Parts (weight) Time (mm.) Temp (°C) 
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Gum base polymer BDP2 


40.46 


0 


25 


SorbiloS powder 


13.26 


0 


25 


Lecillun 


0.20 


2 


38 


Lycasine 


5.77 


2 


38 


Sorbitol powder 


13.46 


2 


43 


Sorbitol powder 


13.46 


3 


50 


Peppermint 


1.54 


4 


50 


Menthol (crystal) 


0.31 


4 


50 


Menthol powder 


0.37 


5 


50 


Peppermint powder 


0.19 


5 


50 


Menthol powder 


0.19 


5 


50 


Aspartame 


0,19 


6 


50 


Acesulfame 


0,1 


6 


50 


Xylilol 


10.8 


8 


54 


Total 


100.0 


10 


54 



The mixing time required and the final chewmg glim mags temperature were 
essentially as those obtained far degradabie polymer BDP1 when used in 3 ojie-step 
process. 



EXAMPLE 5 



Preparation «t chewing gowi with peppermint taste comtaiMng as the gum base 
10 part a mixture of degradafote polyracrs ttsfug a <me-step mixing: proeess 

The chewing gam in (liis example was prepared essentially as described in Examples 
3 or 4* however with the moeUftcatioiit thai equal atnoimts of degradabEe polymer 
BDP1 and degradable polymer 13DP2, respectively was used as the gum base pari 
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instead of eitheT of me individual degradafele polymers. The composition and the 
mixing conditions were as listed in the below Table 5: 



Table 5. Co mpos ition of c hew ing gam with equal amoun ts i of dggrad able gnui base 
5 polymers BDPt and BDP2, and one-step mixing conditions 



Ingredient 


Paris 
(weight) 


Time (min.) 


Temp <*C) 


Guni base polymer BDP1 


20.23 


0 


25 


Gum base polymer B0P2 


20.23 


0 


25 


Sorbitol powder 


13.26 


0 


25 


Lecithin 


0.20 


2 


35 


Lycaahie 


5.77 


2 


35 


Sorbitol powder 


13.46 


2 


35 


Sorbitol powder 


13.46 


3 


4S 


Peppermint 


L54 


4 


50 


Menthol (crystal) 


0.31 


4 


50 


Menthol powder 


0.37 


5 


53 


Peppermint powder 


o.i y 


5 


53 


Menthol powder 


0.19 


5 


S3 


Aspartame 


0.19 


6 


S3 


Acesulfame 


0.1 


6 


53 


Xylite! 


10.8 


a 


53 


Total 


100.0 


10 


52 



The mixing lime required and the final chewing gum mass temperature were 
essentially as those obtained when using either of degiarM>le polymers BPP1 and 
10 BDP2 separately. 
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EXAMPLE 6 



preparation of chewing gam with peppermint taste using as the gum base a 
mixture of non-degradsble strut degradable polymers applying a one-step 
5 mixing process wherein ail of the gum base components are loaded separately to 
the mixing apparatus 

In this Example, the gum base part consisted of both a mixture of iiOii-degrad&ble 
polymers, Le. polyisobutylene, polyvinyl aceiMe having low molecular weight and 
1 0 an ester gum, and degrsdable polymer BDP1 . Each of these chewing gum base 
components was added separately to the mixing apparatus used in. the previous 
Examples at the points in time indicated in table 6 below: 

Table 6. Composition of chewing nurn with a bum base mixture of non-degradable 
15 g um ba se noi vmets a dded separately and the degradablc gprjj base polymer BDP L 
and one-step mixing? conditions 



lugmiicnt 


Parts (weigh?) 


Time (mm,) 


Temp ( & C) 


Gum base polymer BDP 1 


1240 


0 


35 


Pol y iso bury lene 


4.10 


0 


35 


Talc 


5.00 


0 


35 


Polyvinyl ace&de, LW 


6.20 


0 


35 


Ester gum 


4.35 


I 


35 


Monodiglycei ides 


3.75 


2 


48 


Hydrogenated fai 


S.10 


2 


48 


Sorbitol powder 


13.26 


2 


48 


Lecithin 


0.20 


3 


52 


Lycasine 


5.77 


3 


52 


Sorbitol powder 


13.42 


3 


52 


Sorbitol powder 


13.42 


4 


53 
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Peppermint 


1,54 


5 


54 


Menthol (crystal) 


&31 


5 


54 


Menthol powder 


0,3? 


6 


54 


Peppennkvt powder 


aj9 


6 


54 


Menthol powder 


0A9 


6 


54 


Aspartame 


EMS 


7 


54 


Aeesidfame 


0A0 


7 


54 


Xylitol 


10.7S 


8 


54 


Total 


100.0 


10 


54 



As it appears, it is possible to provide a one-slep chewing gum mixing prowls 
wherein a range of non-degradabte gum base polymers and degradable polymers are 
added separately in the process and obtain the finished chewing mass within a very 
5 short period of time. 



EXAMPLE 7 

Preparation of chewing gum with peppermint taste containing as the gum base 
10 part degrad&ble polymers using a one-step mixing process 

The one-step process ssed in this test was essentially as in Example 3 with die 
modification, however, a smaller amount of the degradable gum base polymer was 
used and the omitted amount replaced by a filler and hydrogeaated fat. The 
15 composition and the mixing conditions were as listed in the below Table 7 
summarising the composition and the mixing condiiions: 

Table 7. (Joaiposiliuji of chewing gum with degradabfc i»,um na*e nidvmcr RDPl. 
and o ne-step m ixing. condip ons 

20 



Ingredient Parts (weight) Time (rain,) Temp(°C) 
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BDP 1 


30.46 


0 


2S 


Sorbitol powder 


13.26 


€ 


23 


Filter 


S.O 


1 


38 


Hydrogenated fat 


5.0 


1 


33 


U3SJTD11VJJ JJUVVUV! 


13.46 


j 


33 


Lecithin 


0.20 


3 


43 


Lycasine 


5.77 


3 


41 


Sdrbitol powder 


13.46 


3 


41 


Peppermint 


1.54 


5 


43 


Menthol (crystal) 


0.31 


5 


43 


Menthol powder 


0.37 




46 


Peppenuint powder 


0.19 


6 


46 


Menthol powder 


0.19 


6 


46 


Aspartame 


0.19 


7 


46 


Acesulfame 


0.1 


7 


45 


Xylitol 


10.S 


S 


46 


Total 


100,0 


10 


46 



EXAMPLE 8 



Hard coating processes for the chewing gum obtained in Examples 1-7 

Any of She chewing gum mass batches obtained in Exarnpies 1-7 are formed into 
chewing girm centres by initially rolling them to obtain sheets of chewing gam 
followed by separating the coherent sheets into tablet form chevying gam centres 
each having a weight of about 0,9 

The th us obtained chewing gum centres are transferred to a DRJA 1200 coating ket- 
tle supplied by Driam Metallprodukl GmbH, Gemiany. The DRIA 1 200 equipment is 
a horizontally placed, cylindrical kettle Mviug a capacity for coating batches of 50 
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kg of diewbg gum centres. The equipment is provided with a computer controlling 
the amount of dosages cf Liquid and solid coaling substances as well as the smooth- 
ing time, the drying time, drying air supply, the tetnperatimi of the thyitig ait, and the 
ait flow direction, The equipment is also provided with a pneumatic conveyor having 
5 a dispersing arm to supply solid powdery solid substances onto the gum cenires, The 
coadng kettle can be set at various velocities from I to 15 rpm. 

The coating pr ocess is carried oat as follows: To centres of chewing gum set in 
motion in the rotating coating kettle, e.g. at a velocity of 7-1 1 rpra, the coating 

10 suspension is added in small portions that disperse evenly over the surfaces of the 
centers after" an appropriate smoothing time. Typically,, the smoothing time is in the 
range of 10-300 seconds. Following the smoothing, the centres are dried by menus of 
air at n temperature in the range of 30-40°C thai is introduced into the kettle for 200 
to 500 seconds. The operation is repeated up to 90 times until the centers are 

1 5 completely covered and have reached the desired swelling, hi the fol lowing, 

oxampfes are given of coaling suspensions that are suitable for coating the chewing 
guttf centres of the present invention: 

I^Suejoseijynifi 

20 



Sucrose solution, 70% 


94,45% | 


Gelatine, Bloom value 1 20-160 


0.37% 


Water 


4M% I 



2. Sorbitol susy.en.sion 



Sorbitol liquid/tteoSOih 70/02 




Titanium dioxide 


0.55% 


Water 


1.59% 



25. When using the sorbitol suspension as the coating sywp T a typical amount of syrup is 
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400 g t>f suspension per 1 kg of gtim centres. 



3,..Matty..coMt3^]^ 



Maltitol powder 


64.0% 


Gelatine, Bloom value 120-160 




Titanium oxide 


f>.S% 


Water 


33.7% 



5 

For 1 kg of chewing gum centers, approximately 850 g maltitol suspension arid 1 5 g 
maltitol powder arc used s dependent on the desired thickness of the coating layer. 

Dnring the coating process, ot>e or more active or functional components can be 
10 applied to the surface of the ganri centres being coated. Such components can be 
added via the coating syrup or they can be applied in solid form. 

When the desired swelling, has been achieved, the coating process is typicdiy 
completed by a polishing step snch as it is described hereinbefore. The polishing 
15 lakes place in the rotating coatbg kettle into which a polishing suspension or & 
polishing powder is introduced m one or more portions. A polishing suspension 
consists typically of wax, emtilsiiGer, shellac, gum urabk and water. A polishing 
powder consists typically of wax only or of wax mixed with emulsnfier, gum arabic 
or talc> 

20 

EXAMPLE 9 

Hard sugar coating in DRJA 1200 equipment of 50 kg of chewing gum centres 
25 with peppermint taste using a sucrose coating syrup 

in this example 50 kg of chewing gum centres were coated using a sucrose coating 
syrup described isi Example 8. In the below table the sleps of the process is 
described: 
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Sucrose sus- 


Amount of dosa ge 


Smoothing time 


Drying, time 


Vetoeiry 


pension 


g 


sec. 


£ee> 


ipm 


Dosage No. 










1-2 


500 


45 


300 




3-12 


900 


45 


400 




13 


6004-222* 


60 


400 




14-15 


700 


0 


3S0 




16-21 


1000 


0 


3 SO 




22-34 


LOGO 


30 


410 






600 


260 


280 


11 


39 


500 


L500 


290 


11 


40 


wax powder 50 g 


300 


300 


8 



*G00 g sucrose suspension +■ 222 g peppemriiiil oil 



The swelling of the chewing gum was J 2.1%, i.e. the resulting: chewing gmn. ele- 
ments had an outer coating layer constituting about 1 0M% by weight of the gum 
5 elements. 



10 



EXAMPLE 10 

Hard sagarless coating in DKIA 1200 equipment of 50 kg of chewing gum 
centres with peppermint taste using a sorbitol coating syrap 

in this example 50 leg of chewing gum centres were coated using a sorbitol coding 
syrup as described in Example S. In the below table the steps of the process is 
described: 

Sorbitol sus- AmorniS of dosage Smoothing time Drying time Velocity 

pension g sec. see. 

Dosage No. rpm 
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1-2 400 0 250 II 

3-5 700 15 300 1L 

6 70CR2O0* 60 300 11 

7-16 700 45 300 U 

17-24 1000 45 350 11 

25-26 700 240 240 11 

27 was: powder 50 g 360 360 S 



*70G g sorbitol suspension 4- 200 g peppcrrruril oil. 
EXAMPLE 11 

5 Effect of acid and water on the degradation of chewing gum centres consisting 
of degraduhle gum hasc polymers 

Chewing giun centres consisting respectively of the degradable jsolyntei s and 
BI>P2 as described in Examples 1 and 2. respectively was stored in tap water and a 
10 40% (w/vnl) solution of citric acid. The degradation of the polymers was muni toned 
at half weekly intervals by determining the GPC average M w . 

The results are summarised in the following tables: 

15 Table ILL GPC average in chewing gum centres consisting of degradabfc 
polymer BDP1 



Week 


M w , samples stored in waier 


M w , samples stored in citric 1 
acid 


0 


35,529 


35,529 1 




30,010 


2S F S4I 


1 


27,828 


28422 


1.5 


24,390 


23362 


2 


21. 02a 


23,465 


2.5 


16,696 


18,648 
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3 


| 16 J 79 


1 18,202 


3.5 


| 15,259 


i 



5 polymer BDP2 



Week 


Mvu, samples stored in water | M w , samples stored in citric acid 


0 


24,553 


24.533 


0.5 


19,S77 


1S,029 




15 3 275 


I5 r 999 


1.5 


11,161 


15,465 


2 


10,274 


J2 r 920 


2.5 


13,304 


9,673 


3 


8,182 


9J562 


3,5 


[2,101 


7,426 



TfiOSe experiments demonstrate that the degradabie polymers as used herein are 
highly susceptible to moisture and acidic conditions. Thus, alter 3.5 weeks of Storage 
under these conditions, the average M A was reduced to less than 50% of the initial 
10 values. 

EXAMPLE U 

Storage stability under extreme conditions of coated chewing gum elements 
15 comprising tlegrad&hle polymers 

A batch of chewing gum centre*? were prepared that, an the Oflly gnm base polymers, 
coi5t^iried degradabie polymers as defined herein. Part of the batch was hard coated 
using the process described in Example 8 with sorbitol a ad malfj £o| coating 
20 suspensions, respectively The remaining part of the hateh was used as non-coated 
chewing gum centre controls. 

SUBSTITUTE SHEET (RULE 26) 
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The coated centres and the non-coaled coiitrol centres were stored: at 30°C at RH of 
70%, he. relatively extreme storage conditions. The degradation of the gum base 
polymers was monitored by determining at weekly intervals the GPC average M^- 
5 The results of this test are summarised m the below Table: 



Week 








% M. w , 


% Mw, 


%M„ 




control 


sorbitol 


maltitol 


control g^m 


aorbiioi 


roaltitol 






coated 


coated 


centres 


coated 


coated 






chewing 


chewing 




chewing 


chewing 






gam 


gum 




gum 


gum 


€ 


30,000 


30,000 


2S,210 




i00 


100 


1 


22,730 


' 22 667 


23,739 


75 3 




84.2 


2 


20,374 


20.'! 


20,226 


157.9 


67-9 


7LS 



is appears, under The high Lemperatt^e/lnimidity conditions, there w&a a relatively 
rapid degradation of the polytnets irrespective of the coaling. The sorbitol coating 
1.0 did not improve stability of the poly/ne*^ whereas a protective effect cf the nialitotol 
coating could be ofaerved It should be noted, however, that the storage conditions 
were extreme and would only rarefy be encountered im practice, li was therefore 
decided to repeat the stability test u^der conditions similar to general ambient 
conditions 

15 

EXAMPLE 13 

Storage stahitfry under ambient environmental conditions of coated chewing 
20 giina elements cmn prising degradable polymers 
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A stability test was carried ont in the same maimer as described m Example 12 with 
die exception that sorbitol coated and non -coated chewing £um centres were kept at 
21 °C at a RII of 55%, The tested chewing gum centres, however;, had beers stored for 
about 1 year si ambient conditions prior to being coated. Accordingly, the initial M w 
5 in this experiment was si3bstan£iaUy lower than in ExampJ e 12, where freshly 
prepared gum centres we*e used. This lower initial M„. is m indication of the 
degradabiiy of the polymers. 

The resulls of this test arc summarised in the below Table: 

10 



Week 




M w , sorbitol 




% M,,, sorbitol 




control 


coated 


control gum 


coated chewing 






ehewing guro 


centres 




0 


9,800 


7,000 


300 


1.00 


1 


10,200 


7 f 223 


100.4 


103.2 


2 


9,268 


6,167 


94.6 




3 


6,329 


G t 094 


62,0 


84,4 



As it appears, the initial M w of the one year old gmn centres was substantially 
reduced as compared to that of the fresh gum cenlres tested in Example 1 2. Again 
this demonstrates that degradable polymers contain unstable bonds that are broken 
15 down under environmental conditions. The results of this experiment also 

demonstrates tbat the application of a coating layer can reduce the rate of degradation 
substantially, as after 3 weeks of storage die average M w of the coated centres was 
about 85% of the initial value 

whereas in the non-coated centres it had decreased to about 62%, 

20 
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CLAIMS 



1 , A coated chewing gum element comprising about 25 to 99.9% by weight of a 
chewing gum centre comprising av least one environmentany degradable elastomerie 
5 or resinous polymer and about 0, 1 to 75% by weight of m. miter coating. 

2- A coated chiving gum. element according to claim I. where the outer coating, prior 
to chewing of the chewing gran, causes a reduction of the rate of degradation of tire 
at feast one environmentally degradable elasttmieric or resmous polymer as 
10 compared to a chewing gurn of the same composition that is not coated, 

3 , A coated chewing gum element according to claim 1 or 2 where the outer coating 
is n hard coating;, 

15 4_ A coated chewing girat element according to any of claims 1-3 where the at least 
one degradable polymer contains bonds that are chemically unstable. 

5 , A coated chewing gum element according to claim 4 whore the chemically 
unstable bonds can be broken hydroLytically or by exposure to light. 



6, A coated chewing gum element according to claim 4 or 5 where the chemically 
unstable bonds can be broken in the chewed chewing g*im under environmental 
conditions, 

25 7, A coated chewing gum element according to claim 6 where at least 1 €)% of the 
chemically unstable bonds are broken after otic month under environmental 
conditions. 

%. A coated chewing gum clement according to any of claims 1 -7 where the at least 
30 one degradable polymer is selected from the group consisting of an ester, a 

carbonate, an ether, an amide^ an urethan, a peptide, a homopolymer of amino acids 
and a saccharide. 



20 
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9. A coaied chewing gum element according to claim 8, wherein the polymer is 
selected from the group consisting a homcpolymer, copolymer, terpoiymer and a 
gra&polyiner. 

10, A coated chewing gum element according fo claims 8 or 9 where lire polyester 
polymer is obtained by the polymerisation of one or more cyclic esters, preferably 
made from a cyclic ester selected from the group consisting of a lacrtde, a glycol ide, 
tri methylene carbonate, 5-valerolactone, 0-propiolactone and ^eaproiaetone. 

10 

1 1 . A coated chewing gum element according to claim 1 0 where the polyester 
polymer is a homopoiymer. 

12, A coated chewing gum element according to claim 10 where the polyesler is a 
15 copolymer. 

13 . A coated chewing gum element according to claim 1 2 where the copolymer is se- 
lected from the group consisting of a copolymer oflactide and £-caprolactone and a 
copolymer of £-caprokctone and £-vaieroksctone. 

20 

14, A coated chewing gum element according to Claim 13 where the molecular 
weight ratio between the factide and £-caprolactoiie is in the range of 99:1 to 80:20. 

15. A coated chewing gum element according to my of claims 9-14 where the 

25 average molecular weight of the polyester polymer is in the range of 1 M)0 tc 
9,999. 

1 6, A coated chewing gum element according to any of claims 9-14 where me M v . : of 
the polyester polymer is in the range of 10,000 to 99,999. 

30 



17. A coated chewing gum element according to any of claims 9-14 where the M w of 
the polyester polymer is in the range of 100,000 to 1 ,000,000. 
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1 8< A coated chewing gum element according to any of claims 1-1.7 where alJ of the 
elastomer ic components of the chewing gum comxe are environmentally degradable 
polymers, 

5 

19. A coated chewing gum element according to sury of claims 1-18 where the 
chewing gum centre has a form selected from the group ecnsiistiiig of a pellet, a 
cushion-shaped pelkf, a stick, a tablet, a chaok, a pastille, a pill and a sphere. 

10 20, A coated chewing gum element according to any of claims 149 where the enter 
coating is a hard coating. 

21. A coated chewing gum element according to claim 20 where the hard coating is a 
coating selected from the group consisting of a sugar coating and a sugarless coating 

15 and a combination thereof 

22. A coated chewing gum dement according to claim 21 where the hard coating 
comprises 50 to 100% by weight of a polyol selected from the group consisting of 
sorbitol, rosltitol, maonitol, xylitol, erytbotol, lactitol and bomalt. 

20 

23. A coated chewing gum element according to any of claims 1-19 where the outer 
coaiing is an edible film comprising at least one component selected from the group 
consisting of an edible fdm-fomnng agent and a wax, 

25 24. A coated chewing gum element according to claim 23 wherein the film-forming 
agent is selected from the group consisting of a cellulose derivative, a modified 
starch, a dextrin, gelatine, shellac, gum arable, zeiti, a vegetable gum, a synthetic 
polymer and any combination thereof. 



30 



25. A coated chewing gum efemeirf according to ckim 23 or 24 which is a stick 
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26: A coated chewing gum element according to claim 25 where one side of the stick 
is coated. 

27. A coated chewing gum element according to claim 25 where both sides of the 
5 stick is coated. 

28, A coated chewing gum element according to any of claims 20-2? where the outer 
coating comprises &t Seast one additive component selected from the groap consisting 
of a binding agent, a moisture absorbing component, a film forming agent, a 

10 dispersing agent, an anfisticking component, a bulking agent, a flavouring agent, a 
colouring agent, a phaonacettticaUy or cosmetically active component, a lipid 
component* a wax component, a sugar, an acid and an agent capable cf accelerating 
the after-chewing degradation, of the oegtadabie polymer. 

1 5 29. A coated chewing gum element according to claim 28 wherein ihe agent capable 
of accelerating the after-chewing degradation of the degradabie polymer is a 
hydrolyticaUy active enzyme, 

30. A coated chewing gum element according to claim 2& or 29 where the at least 
20 one additive compojient is encapsuJaied 

3 1 . A coated chewing gum element according to any of claims 1 - 1 Si where the outer 
coating is a soft coating, 

25 32, A coated chewing gum. element according to claim 3i where the soft coating 
comprises a coating agent selected from the group consisting of a sugar and a starch 
hydrolysatc, 

33, A coated chewing gum element according to claim 31 where the soft coaling 
30 comprises a svigar free coating agent. 
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34. A hard coating process for preparing a chewing gum element as defined in any of 
claims 1 -19, the process comprising the steps of 

(i) preparing a chewing gum mass comprising at least one environmentally 
5 degradabte el astomedc or resinous pol y mer, 

(ii) forming said chewing gum mass in to a desired gum centre form, 

(iii) subjecting the thus formed chewing g*im centres to at least one coating cycle 
1 0 comprising applying onto the gum centres an aqueous solution of a coating agent, 

and 

(iii) repealing said cycle until the coating layer constitutes 0.1 to 75% hy weight of 
the chewing gum element. 

15 

35. A process according to claim 34 wherein die at least one coating cycle comprises 
al least one further step selected from the group consisting of applying the same 
coating agent onto the centres in powder form and drying of the ptuthlly coaled 
centres. 

20 

36. A process according to claim 35 wherein the oo&tmg agent is selected from the 
group consisting of a sugar coating agent, 3 sugarless coating agent and a 
combination thereof. 

25 37, A process according to clahn 36 wherein the coaling agent is selected from the 
group consisting of a polyol and a hydrogenated starch liydrolysate. 

3S> A process according to claim 3? wherein tine polyol is selected from the gioup 
consisting of sorb i to], maltitoi, maanitoi, xylifol, erythntol, hietltol and isomalt. 

30 

39. A process according to stty of claims* 34-3S wherein the coating process 
comprises 10 e» 1 GO coating cycles, such a& 20 to 80 cycles. 
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40. A process according to any of claims 34-39 wherein during the coating at least 
one additive component selected from (lie group consisting of a binding agent, a 
moisture absorbing component, a iiim forming agent, a dispersing agent, an 
5 antistieking component, a bulking agent, a flavouring agent, a colouring agent, a 
pharmaceutical^ or cosmetically active component, a lipid component, a wax 
component, a sugar, an. acid and an agen£ capable of accelerating the affer*chewmg 
degradation of the degradable poly me?-, is applied. 

10 4 1. A process according to claim 40 wherein the figent capable of accelerating the 
afler-^j'hewing degradation of the degjaclable polymer Is a hydrolytically active 
enzyme. 

42. A process according to claim 40 or 41 wherein the at least one additive 
15 component is encapsulated. 

43 . A process according to any of claims 34-42 wherein the chewing yum centres to 
be coated is subjected to a gumming or glazing treatment 

20 44. A process according to any of claims 34-43 comprising a further step selected 
from the group consisting of a smoothing treatment, a frosting treatment and £Hm 
coaling. 

45. A process for coating a chewing gum element according to any of claims 1 -1 9, 
25 comprising the steps of: 

<i) preparing a chewing gum mass comprising at least c-ue environmentally 
degradnbie elastomeric or resinous polymer, 

30 {ii) forming said chewing gum mass in to a desired chewing gum centre form, 
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(iii) applying onto at least a part of the thus formed chewing gtim centres aw edible 
film comprising at least one edible film-fbrrumg agent. 

to obtain an at least partially coated chewing gum element comprising 0.1 to 75% by 
5 weight of the coating Jayer, 

46. A process according to claim 45 wherein the film-forming agent is selected from 
(he group consisting of a cellulose derivative, a modified starch, a dextrin, gelatine, 
shellac, gum arable, zein, a vegetable gum and a combination thereof. 

10 

47^ A process according to claim 45 or 46 wherein the gum centre is in the form of a 
slick. 

4S. A process according to claim 47 wherein both sides of the stick is coated. 

49. A process according to claim 47 wherein one side of the stick is coated. 

50, A process according to amy of claims 45-49 wherein the eo<£mg compress at 
least one additive component selected from the group consisting of a binding agent* a 

20 moistare absorbing component, a film forming agent, a dispersing agent, an 

sntisti eking component a bulking agent, a flavouring agents a cotamg agent, a 
pharroaceutica% or cosmetically active component, a lipid component, a was 
component, a sugar, an acid and an agent capable of accelerating the after-chewhig 
degradation of the degradable polymer 

25 

S i, A process according to claim 50 wherein the agent capable of accelerating the 
after-chewing degradation of the degradable polymer is a hydroiyticaily active 
enzyme. 



3d 



52. A process according to claim 50 or 5.1 where- the as least one additive component 
in encapsulated 
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53 . A soft coating process for obtaining a coated chewing gum element as defined in 
claim 31, comprising the steps of: 

(i) preparing a chewing gum mass comprising at least one environmentally 
5 degradabfe elastomeric or resinous polymer, 

(ii) forming said chewing gum mass into a desired chewing gum centre form, 

(hi) subjecting the thus obtained chewing gum centres to a soft coating process 
10 comprising alternately applying to me centres a non-crystallisable carbohydrate 
solution and a sugar powder until the soft coating layer constitutes 0.1 to 75% by 
weight of Ihe chewing gum element. 

54. A process according to claim 53 wherein the carbohydrate syrup comprises 
15 starch bydrolysale. 

55. A process according to claim 53 or 54 wherein the coating comprises at least one 
additive component selected from the group consisting of a binding agent, a moisture 

20 absorbing component, a film forming agent, a dispersing agent, an ami sticking 
component, a bulking agent, a flavouring agen^ a colouring agent, a 
pharmaceutical ly or cosmetically active component a lipid component, 3 wax 
component a sugar, an add and an agent capable of accelerating ijhe after-chewing 
degradation of the degradable polymer, 



56, A process according to claim 55 wherein me agent capable of accelerating the 
after-chewing degradation of the degradable polymer is a LydroiyticaOy active 
enzyme. 



25 



30 



57. A process according to claim 55 or 56 wherein the at least one additive 
component is encapsulated. 
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58. A coated chewing cum according to any of the claims 1 tt> 33, wherein the coat 
encapsu Jules the chewing gum partly. 

59. A coaled chewing cum according to any of the claims 1 to 33, wherein the coat 
5 encapsulates the chewing gum partly and wherein the cnat comprises at least one of 

the following ingredients flavor, acids or active substances. 

60. A coated chewing cunt according to any of the claims 1 to 33, wherein the coat 
encapsulates the chewing gmn completely. 

10 

61 . A coated chewing cum according to any of the claims I to 33, wherein the coat 
comprises low hydrophilic components,, such as m&ltifole. 



62. A process according to any of the cbinis 53 to 57, whereby a sugarfVee coating, 
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